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1 THE REAL PARTY IN INTEREST 

The real party in interest is the ^^jpellant, Gilbert P. Hyatt. 

2 RELATED APPEALS AND INTERFERENCES 

Appeals filed in the copending plications and in the instant qjplication are listed below. 
Copies of the decisions on peal, if they have been rendered, are set forth in Section 10. 

TABLE OF RELATED APPEALS AND INTERFERENCES 



< Date of Decision > 



:ket No. 


Serial No. 


AoDeal No. 


on Aooeal 


on Rehearing 


321 


07/289,355 


1994-3042 


12/21/2000 


NONE 


708 


08/457,211 


2004-0353 


05/31/2005 


09/21/2005 


709 


08/457,728 


2003-0525 


07/30/2004 


11/30/2004 


714 


08/458,104 


2005-1005 


11/22/2005 


PENDING 


715 


08/456,901 


2003-0472 


08/25/2004 


PENDING 


716 


08/457,362 








717 


08/456,398 








718 


08/457,194 








719 


08/457,197 








728 


08/459,848 








734 


08/461,567 


2002-1518 


05/30/2003 


11/24/2003 


739 


08/458,549 








740 


08/464,512 








748 


08/464,998 








750 


08/463,824 








755 


08/465,173 








757 


08/465,657 








760 


08/465,072 


2002-0652 


06/30/2003 


09/30/2003 


766 


08/465,200 








768 


08/464,992 








769 


08/465,199 








772 


08/469,262 








779 


08/471,633 


2002-0623 


10/24/2003 


01/30/2004 


791 


08/469,888 








796 


08/469,060 
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< Date of Decision > 

Docket No. Serial No. Appeal No. on Appeal on Rehearing 



773 


08/469,261 


792 


08/466,557 


702 


08/458,143 


782 


08/471,695 


790 


08/469,889 


794 


08/471,846 


777 


08/466,599 


776 


08/466,600 


736 


08/458,206 


751 


08/464,034 
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3 STATUS OF CLAIMS 

Claims 105-173, 187-281, 301, 380-383, 385-416, and 418-583 are pending in the instant 
application. No claims are allowed. 

All pending clainfis stand finally rejected and are appealed herein. 

The representative antecedent basis in the figures and in the verbal desaiption for each of tiie 
^pealed independent claims is set forth in Section 5. All of the ^pealed claims are grouped for each of 
the relevant rejections in Section 6. The grounds of rejection to be reviewed on appeal for each of the 
^pealed claims is discussed in Section 7. 1 . Each of the ^pealed claims are set forth at length in 
Section 8, the claims ^jpendix. 



4 STATUS OF AMENDMENTS 

The Examiner has considered all prior amendments. 



-12- 



Serial No. 08/464,034 



5 SUMMARY OF CLAIMED SUBJECT MATTER 

5.1 CONCISE EXPLANATION OF THE SUBJECT MATTER OF EACH 
INDEPENDENT CLAIM 

Tables 5.1.1,5.1.2, et seq. hereinafter identify representative antecedent basis in the disclosure 
for each ^pealed independent claim with citations to the figures and to the specificatioa This tabular 
form is consistent with the law of the Federal Circuit See the section entitied *The Federal Circuit 
Analyzes Written Description On An Individual Linoitation-By-Limitation Basis In Sin5)le Tabular Form" 
(Section 7.4.8). It is inaportant to note that Tables 5.1 et seq . are fer more detailed than the single 
tabular form used by the Federal Circuit (Section 7.4.8). 

For each page in Tables 5. 1 . 1 .A, 5. 1 .2.A, et scqj the top row lists each independent claim 
addressed on that page and identifies the type of claim.^ The left-hand columns number and list the 
"Claim Limitations" and the 'T>isclosure Page(s)", the 'Tttsclosure Figure(s)", and the ^Disclosure Ref 
No." in the figure for the corresponding "Claim LimitatiQns(s)".^ The '*X"s in the claim matrix identify 
which of the claim limitations are recited in each particular independent claim. ^ 

The relevant interconnections in Fig. 1 A should be apparent 6om inspection of Fig. 1 A in view 
of Tables 5.1.1, 5.1.2, et seq. , as summarized in Tables 5.2.1, 5.2.2. et seq. ^ 

The passages in the specification that are cited in Tables 5.1.1, 5.1.2, et seq (the *T)isclosure 
Page(s)") are excerpted and set forth in Section 5.8 for the convenience of the Board. 



' Upon request, the Appellant will provide foldout tables. 

^ "A" identifies an apparatus claim, "P" identifies a process claim, and "M" identifies a means claim. 

^ The "Ref No." is the reference designation in the cited figure(s) that illustrate the corresponding "Claim 
Limitations(s)". 

^ For economy of space, a single citation to each, the figures and the specification, is provided in these tables. 

^ The rows in Tables 5.1.1 et seq. line up with the corresponding rows in Table 5.2.1 et seq for ease of cross- 
referencing. 
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Claims are gron)ed together when they have similar limitations (but different combinations). 
These tabxilar groiq)ings are each designated with a different table number (e.g.; 5.1.1, 5.1.2, etseg). 
Subsequent table designations identify horizontally-partitioned pages and vertically-partitioned pages for 
that table, as discussed below. 

When the claims that are grouped together in a table do not fit horizontallv on a single page, 
they are placed in a row of different pages. Each of these horizontally-partitioned pages of the same 
table has the same "Claim Limitations' ' numbers listed at the left hand side of the ffovped pages to 
cross-reference the rows of "Claim Limitations" across the horizontal partitions. Each of these 
horizontally-partitioned pages of the same table has the same table numeral (e.g.; 5.1.1 or 5.1.2) and 
has a different horizontal partition numeral designation (e.g.; Table 5.1.1 may have horizontally 
partitioned pages 5. 1 . 1 . 1 , 5. 1 . 1 .2, 5 . 1 . 1 .3, et seq and Table 5. 1 .2 may have horizontally partitioned 
pages 5.1.2.1, 5.1.2.2, 5.1.2.3, etseg). 

When the limitations for a groi5)ed set of claims in a table do not fit verticallv on a single page, 
they are placed in a column of diflferent pages. Each of these vertically-partitioned pages of the same 
table has the same claim numbers listed at the top of the gn>iq)ed pages to cross-reference the columns 
of claims across the vertical partitions. Each ofthese vertically-partitioned pages ofthe same table has 
the same table numeral (e.g.; 5.1.1 or 5.1.2) and has a different vertical partition alphabetical 
designation (e.g.; Table 5.1.1 may have vertically partitioned pages 5.1.1. LA, 5.1.1. LB, 5.LL1.C, et 
seq and Table 5.1.2 may have vertically partitioned pages 5. 1.2. LA, 5. 1.2. LB, 5.L2.1.C, etseg). 
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5.2 TABLE OF FUNCTIONS AND INTERCONNECTIONS FOR CLAIM 
LIMITATIONS IN TABLES 5,1,1 ET SEO 

As discussed above, the relevant interconnections in Fig. 1 A should be ^parent ftom 
inspection of Fig. lA in view of Tables 5.1.1, 5,1.2, et seq, as summarized in Tables 5.2.1, 5.2.2, et 
seq.^ 

Tables 5.2. 1, 5.2.2, et seq hereinafter identify representative interconnections between claimed 
functions disclosed in Fig. 1 A, shown by 'X's in the matrix. The claim limitations in the left-hand 
columns of Tables 5.2.1, 5.2.2, et seq correspond with the claim limitations in the left-hand columns of 
Tables 5.1.1, 5.1.2, et seq (e.g.; the claim limitations in the left-hand columns of Table(s) 5.1.1 
correspond with the claim limitations in the left-hand columns of Table(s) 5.2.1 and the claim limitations 
in the left-hand columns of Table(s) 5.1.2 correspond with the claim limitations in the left-hand columns 
of Table(s) 5.2.2). These claim Umitations are also recited across the top of these Tables 5.2.1, 5.2.2, et 
seq . 

An '"X" is placed in the matrix to show a disclosed interconnection (Fig. 1 A) between a function 
in the left hand column and the fimction in the top row that the claims recite that it is "coupled to" or that 
it operates "in response to". 

Tables 5.2,1, 5.2.2, et seq combine all recited interconnections in the subject independent 
claims into a single table. Thus, a claim function listed in the left-hand column may be "coi5)led to" or 
may operate "in response to" a plurality of different functions at the top of the table, each 
interconnection being recited in a different claim or claims. Similarly, a claim function listed at the top of 
the table may be interconnected in different claims to a plurality of different functions listed in the left- 
hand column. 

The blank matrix points in Tables 5.2.1, 5.2.2, et seq mean that the related interconnection is 
not recited in that groxq)ing of claims, it does not mean that the related interconnection is not disclosed 



* The rows in Tables 5.1.1 et seq. line up with the corresponding rows in Table 5.2. 1 fiLsfifl for ease of cross- 
referencing. 
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The horizontal and vertical partitioning for Tables 5.2.1, 5.2.2, et seq follow tibe same 
partitioning notation discussed in Section 5.1 for Tables 5.1.1, 5.1.2, et seq . The rows of "Claim 
Limitations" in Tables 5.2.1, 5.2.2, et seq correspond with the rows of "Claim Limitations" discussed in 
Section 5.1 for Tables 5.1.1, 5.1.2, et seq . 



-23- 



o 



CO 

o 
d 



00 



COUPLED TO/IN RESPONSE TO 






UOR 








































OJUI oSbxxii psuuojsuBj; 


llOA 

1 




X 










X 




X 














X 








josssooid 


llOA 

1 






























X 


X 








uuojsirej; 


llOA 








































uoTjnpssj pxidqns 


VOU 






X 






X 


X 


























aSuBqo JOJ09A 


VOU 
























X 
















pxidqns 


VOU 






X 






X 


X 










X 














O 


uop^fodjojui i^ij^ds 


UOR 






























X 


X 


X 




OS 


qSbuit ;x9u 


noA 






































00 


puooss 


J s o q: ^ 

o o o o o 














X 








X 


X 


X 


X 


X 


X 


X 






aS^uiT joud 


vou 








































ojui sS^xui 


VOU 








X 


X 




X 




X 




X 


X 


X 


X 


X 


X 


X 






pxid 


VOU 








X 


X 




X 








X 


X 


X 


X 


X 


X 


X 






;X9U 


vou 








X 


X 




X 








X 


X 


X 


X 


X 


X 


X 






joud 


UOA 








X 


X 




X 








X 


X 


X 


X 


X 


X 


X 








VOU 




X 










X 




X 




X 


X 


X 


X 


X 


X 


X 








J S O clT 
o o o o o 




X 










X 








X 


X 


X 


X 


X 


X 


X 












o 

CU 

o 

U 
o 

o 

J' 

o 


<: 

o 


< 

o 


< 

o 


< 
o 


<: 

o 


< 
o 


o 

cC 
o 

u 
o 

o 
o 




o 


< 

o 


^ 


< 

o 


< 

o 


< 

o 


< 

o 


o 






Fig 1 A Block 


CLAIM LIMITATION 


1 first 1 


memory 


prior 


next 


pixel 


image info 


prior image 


second 


next image 


1 spatial interpolation 


1 subpixel 


1 vector change 


1 subpixel resolution 


[transform 


Iprocessor 


Itransformed image info 


Iweight circuit 






CN 






in 






00 


ON 


o 




CN 


rn 















^-T S CJ olT 
o o o o o 














X 




















X 






OJUT 90U3J9JJip 


Q 

o 






X 






X 


X 


























ojui Bjpp 


o 










































pg 
o 








































>[OBqpo9j 


o 






X 






X 


X 








X 


X 




X 






X 




O 


oSbuii ps^Bos 


o 
































X 






CO 




X 
o 






































00 

m 




o 
































X 






cn 




0^ 

o 






































VO 
m 




Q 

O 








X 






X 


X 




















iri 
m 


jopsA uoi;oui 










X 


X 




X 








X 








X 


X 


X 




CO 


>[0O|q |9Xid ^9 


< 

o 








X 


X 




X 


X 


X 














X 


X 




CO 

m 




Pi 
o 








X 


X 




X 


X 


X 














X 


X 




m 




<: 

o 








X 


X 




X 








X 


X 


X 


X 


X 


X 


X 




CO 


sSbuii ire SmXB|dsTp 


HOP, 
llOR 






































o 

CO 


90TA9p X^ldSTp 


o 






































a\ 


;moiio vC^idsip 


o o 






































00 


qjm JopsA 


< 

o 














X 








X 




















o 














X 


























qjui oSbuit jndjno 


< 

o 








































uoij^oiunuiuioo 


o 








































sg^uit uopniossj psonpoj 


< 






































CO 

(N 


uoipnpsj uoijnios9J 


< 

o 






































(N 
CM 


zj — : 

9§BUii psjqSpM ps^BOS 


oC 
o 






































<N 


gui|BOS puB SuTiqSpM 


on: 

o 






































O 


qjUT JOPBJ 3|B0S 


o 






X 
























X 


X 






as 




< 

o 






































00 


OJUT jq3l9M 


o 




X 


X 


























X 






















00 


ON 


o 






m 











O 

H 
U 

o 

H 
Q 

o 



U 

d 

hH 

o 



COUPLED TO/IN RESPONSE TO 


r- 






X 




X 


X 




















































X 








X 




X 


















X 


X 












X 




X 






X 












X 




























































X 


















































CO 
















































X 












cs 


















X 




X 


X 




































1—1 
1—1 


















X 




X 


X 
























X 






X 






o 






X 






X 




































X 




X 




































































00 


































X 




























































































X 




X 


X 




X 






X 


X 






X 


X 


X 


X 


X 


X 








X 


X 


X 


X 


X 


X 


in 






X 




X 


X 










X 


X 






X 


X 


X 


X 


X 


X 








X 




X 


X 


X 










X 




X 


X 










X 


X 






X 


X 


X 


X 


X 










X 












m 






X 




X 


X 










X 


X 






X 


X 


X 


X 


X 










X 












<N 




X 








X 




















X 


X 


X 








X 


X 


X 




X 


X 




X 


















X 
















X 


X 


X 






























llOE 1 


llOA 1 


llOS 1 


IIOR 1 


IIOR 1 


1 von 


1 VOII 


llOL 1 


1 von 


IIOR 1 


noA 1 


110P,110R 1 


llOK 1 


1 110P,110R 1 


1 von 


IIOR 1 


von 


110R,110S 


Q 
o 


IIOR 


llOE 


Hon 


von 1 


1 IIOH 


1 llOE 


1 IIOR 


Q 
o 

1-H 


o 

oT 
o 

U 
o 

o 
o 






CLAIM LIMITATION 


weight info 1 


scale factor circuit 1 


scale factor info 1 


weighting and scaling 1 


scaled weighted image info 1 


resolution reduction 1 


reduced resolution image info 1 


communication link 1 


output image info 1 


vector circuit 


vector info 


display circuit 


display device 


displaying 1 


frame 


temporal interpolation 


64 pixel block 


motion vector 


subtraction 


scale factor memory 


weight memory 


Imemory writing 


1 scaled image 


1 feedback 


Iweighted image 


1 delta info 


1 difference info 


Ithird 








00 




o 




CN 
CN 


m 




in 


<N 


o 

CN 


00 


On 
(N 


o 
m 


rn 


(N 

m 


m 




in 

m 


vo 




00 

m 


CO 


o 






m 




in 



CN 







X 












X 










































X 




















































X 




























































X 




























































X 














































X 




X 














X 


X 




o 


















































X 










c^ 












X 




































X 












00 
CO 


















































X 


X 








cn 






X 








































X 


X 












\o 


















































X 










































X 


X 


X 


X 






































X 








X 








X 


X 


X 


X 










X 


X 








X 


cr» 
m 
















X 










































X 


(N 










X 












X 


X 


X 




X 


X 


X 




X 










X 




X 








T-H 

ro 




























X 


X 






























O 

CO 




























































(N 




























X 


X 






























00 
CN 










X 


X 












X 










X 


X 
























r- 

CN 




























































VC 












































































































































X 


X 




X 


X 






















X 










cn 
(N 


















X 








X 


X 
































CN 
CN 
















X 


































X 










<N 














X 














































O 
<N 








X 


X 


X 






























X 




X 


X 












<^ 
1— ( 










X 


X 


































X 














00 




X 


X 




X 


X 
































X 


X 






X 






X 




00 

T-H 


On 


O 
<N 


^ 

<N 




m 


<N 


CN 


CN 


CN 


oo 
(N 


a^ 

(N 


o 

CO 


t-H 

cn 


<N 
CO 


CO 
CO 


CO 


m 


CO 


m 


00 
CO 


0^ 
m 


o 


5 


CN 


CO 







CO 

O 

H 

o 

u 

H 
P 

H 

O 

H 
U 



u 
< 

o 



COUPLED TO/IN RESPONSE TO 


in 


U0lJB|0dj3JUt 


o 


































T-H 


JOpSA UOpOlU 


IIOR, 

nos 


































CO 


pSUUOJSUBIJ 


llOA 






































o 




































OJUI sgBiui psjqSpAv 


o 


































O 


Suipos 


o 


































o\ 


OJUI qSbuii psiBOS 


vou 


































00 


p9jB|odj9;ui i^pBds 


UOR 




































pxidqns 


vou 




X 


X 




X 






X 


X 


X 


X 


X 


X 


X 


X 


X 




p9;B|odj9jui An^joduioj 


o 


































in 


OJUI JOPSA 


vou 




X 




X 


X 






X 


X 


X 


X 


X 


X 


X 


X 


X 


^ 


puooss 


J i U cC ^ 
o o o o o 






X 




X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 




OJUI qSbiui 


< 

o 




X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






UOA 




X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




JSJIJ 


J S U a: 
o o o o o 




X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 










o 

Ou 

o 

J 

o 
o 
o 


<: 

o 


< 
o 


o 

oT 
o 

u 
o 

o 
o 


<: 

o 


o 


<; 

o 


^ 

o 


< 

o 


^ 

o 


w 
o 


^ 

o 


< 

o 


110R,110S 


llOL 






Fig 1 A Block 


CLAIM LIMITATION 


first 1 


field 


image info 


second 


Ivector info 


temporally interpolated 


subpixel 


spatial interpolated 


scaled image info 


scaling 


weighted image info 


weighting 1 


transformed 


motion vector 


interpolation 








m 








r- 


00 




o 













oo 



Serial No. 08/464,034 



5,3 THE TEACHINGS THROUGHOUT THE DISCLOSURE POINT TO FIG, lA 

The claim limitations in Fig, 1 A are described in the top-down foraiat of the disclosure. A 
reading of representative example disclosures on Fig. 1 A is provided below. This reading is related to 
the claim limitations shown in Tables 5.1.1, 5.1.2, et seq . 

The teachings throughout the disclosure point to Fig. 1 A (exan:q)les are discussed below) in 
accordance with the top-down end-to-end nature of the disclosure (Section 5.6). 

64 pixel block is described (Spec. 197) with respect to the image memory (Fig. ID, block 
1 IIC) which is a part of the geometric module (Fig. 1 A, block 1 lOA). 

Comm data link is described (Spec. 64) as part of both the input image sources (Fig. lA, block 
1 lOL) and tiie output device (Fig. 1 A, block 1 lOK). 

Delta info is described (Spec. 158) as controlled by the address generators of the geometric 
processor (Fig. ID, block 1 1 ID), a part of the geometric module (Fig. lA, block 1 lOA). 

Difiference information is described (Spec. 17) as being generated by the subtraction of images 
by the Mux (Fig. 1 A, block 1 lOD). 

Dis play circuit is described (Spec. 19-20, Fig. IC. block 1 IIF) as part of the output image 
interface (Fig. lAllOP). 

Feedback is described (Spec. 17) as being performed by the feedback path (Fig. lA, block 

llOH). 

Field is described (Spec, 243) as a process of the geometric processor (Spec. 17, Fig. ID, 
block 1 1 ID) which is a part of the geometric module (Fig. 1 A, block 1 lOA). 

First instances of the mxilti-channel system are described (Spec. 16, Fig. lA, blocks 1 lOL, 

iiOM, HOC, HOP, iiOK). 

Frame is described (Spec. 39) (30 fiames/sec) as a function of the geometric processor (Spec. 
20, Fig. ID, block 1 1 ID), which is included in the geometric module (Fig. lA, block 1 lOA). 

Image info is described (Spec. 20, 54) as being loaded by the geometric processor (Fig. ID, 
block 1 1 ID), which is included in the geometric module (Fig. lA, block 1 lOA). 

Literpolation is described (Spec. 435) in conjunction with decon^ression (Spec. 434) as a 
database process (Spec. 21, Fig. IF, block 1 12H) a part of the image source (Fig. lA, Block 1 lOL). 
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Memory is described (Spec. 19, 38, 80-137, 206-21 1) as being a part of the geometric 
modxile (Fig. 1 A, block 1 lOA). 

Memory writing dicuit is described (Spec. 184, Fig. IP, block 115C), equivalent to image 
memory (Fig. ID, block 1 IC), which is a part of the geometric module (Fig. 1 A, block 1 lOA). 

Next is described (Spec. 94, 95) with respect to the progression of images by the geometric 
processor, which is a portion of the geometric module (Fig. 1 A, block 1 lOA). 

Next image is described (Spec.95,248) with respect to the progression of images by the 
geometric processor, which is a portion of the geometric module (Fig. 1 A, block 1 lOA). 

Output ima^e info is described (Spec. 22) as being delivered to the output (Fig. 1 A, block 

llOK). 

Pixel is described (Spec. 27 HI C 3) in the modular table section for the geometric module (Fig. 
lA, block llOA)/ 

Prior is described by the code DIS.ASC, (Spec. 265-269) as part of the flow of the Basic 
code running on the siq)ervisory processor (Fig. 1 A, block 1 lOA). 

Prior image is described (Spec.95,248) with respect to the progression of images by the 
geometric processor, which is a portion of the geometric module (Fig. lA, block 1 lOA). 

Processor is described (Spec. 4) as the geometric processor (Fig. ID, block 1 1 ID) which is a 
part of the geometric module (Fig. 1 A, block 1 lOA). 

Reduced resolution image info is described (Spec. 499) with respect to the progression of 
images by the geometric processor, which is a portion of the geometric module (Fig. 1 A, block 1 lOA). 

Resolution reduction is described (Spec. 499) with respect to the progression of images by the 
geometric processor, which is a portion of the geometric module (Fig. lA, block 1 lOA). 

Scale factor circuit is described (Spec. 285) as a process of the geometric processor (Spec. 
20, Fig. ID, block 1 1 ID) which is a part of the geometric module (Fig. lA, block 1 lOA). 

Scale factor info is described (Spec. 144) as a process of the geometric processor (Spec. 20, 
Fig. ID, block 1 1 ID) which is a part of the geometric module (Fig. 1 A, block 1 lOA). 

Scale memory is described (Spec. 567) as the memory locations in the siq)eryisoiy processor 
(Fig. lA, block 1 lOR) which maintain scale informatioa 
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Scaled image is described (Spec. 388) as being manipulated by the geometric processor (Spec. 
20, Fig. ID, block 1 1 ID) which is a part of the geometric module (Fig. lA, block 1 lOA). 

Scaled image info is described (Spec. 388) as being manipulated by the geometric processor 
(Spec. 20, Fig. ID, block 1 1 ID) which is a part of the geometric module (Fig. 1 A, block 1 lOA). 

Scaled and weighted is described (Spec. 562) by the Basic code processed by the supervisory 
processor (Fig. 1 A, block 1 lOR). 

Scaling info is calculated (Spec. 562) using Basic code, by the siq)ervisory processor (Fig. 1 A, 
block llOR). 

Scale memory is described (Spec. 567) as the memory locations in the si5)ervisory processor 
(Fig. lA, block 1 lOR) which maintain scale information. 

Second instances of the multi-channel system are described (Spec. 16, Fig. 1 A, blocks 1 lOL, 

iiOM, HOC, HOP, iiOK). 

Spatial interpolation is described (Spec. 248) is performed by the programs (Spec. 3 1) of the 
supervisory processor (Fig. 1 A, block 1 lOR). 

Subpixel is described (Spec. 102, 106-107) in relation to the geometric processor (Spec. 20, 
Fig. ID, block 1 1 ID) performing translation, rotation etc. The Geometric processor is part of the 
geometric module (Fig. lA, block llOA). 

Subpixel resolution is described (Spec. 102, 106-107) in relation to the geometric processor 
(Spec. 20, Fig. ID, block 1 1 ID) performing translation, rotation etc. The Geometric processor is part 
of the geometric module (Fig. 1 A, block 1 lOA). 

Subtraction is described (Spec. 17, 401, 497) as being performed by the Mux (Fig. lA, block 

HOD). 

Tenyoral interpolation is described as a function of program control (Spec. 248), which is a 
function of the si5)ervisory processor (Spec 31, Fig. lA, block 1 lOR). 

Third instances of the multi-channel system are described (Spec. 16, Fig. 1 A, blocks 1 lOL, 
llOM, HOC, HOP, llOK). 

Transformed is described (Spec. 77) as a function of the geometric processor (Fig. ID, block 
1 lOD) a part of the geometric module (Fig. 1 A, block llOA). 
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Transfortned im^e info is described (Spec. 48) with respect to the image memory (Fig. ID, 
block 1 IOC) is a part of the geometric module (Fig. 1 A, block 1 lOA). 

Vector change is described (Spec. 158) as being managed by the address generators of the 
geometric processor (Fig. ID, block 1 1 ID), which is part of the geometric module (Fig. 1 A, block 
llOA). 

Vector circuit is described (247) as part of the Basic code LD.ASC (SPEC. 558) performed 
by the supervisory processor (Fig. 1 A, block 1 lOR). 

Vector info is described (Spec. 4) as being controlled by the geometric processor (Fig. ID, 
block 1 1 ID), a part of the geometric module (Fig. 1 A, block 1 lOA). 

We^t info is described (Spec. 18-19) as being provided by the supervisory processor (Fig. 
lA, block UOR). 

Weighting is described (Spec. 562) in conjxmction with the BASIC code of the experimental 
system, operating on the supervisory processor (Fig. 1 A, block 1 lOR). 

Wd^ting and scalir^ is described (Spec. 562) in conjunction with the BASIC code of the 
experimental system, operating on the si5)ervisory processor (Fig. 1 A, block 1 lOR). 

Weigfat(ing) circuit is described in conjunction with the weight RAM (Spec. 20-21, Fig. IE, 
block 1 1 IM) which is a part of the spatial module (Fig. 1 A, block 1 lOE). 

Weight memory is described as weight RAM (Spec. 20-21, Fig. IE, block 1 1 IM) which is a 
part of the spatial module (Fig. 1 A, block 1 lOE). 

Weighted image is described in conjunction with the weight RAM (Spec. 20-21, Fig. IE, block 
1 1 IM) which is a part of the spatial module (Fig. lA, block 1 lOE). 

Weighted image info is described in conjunction with the weight RAM (Spec. 20-21, Fig. IE, 
block 1 1 IM) which is a part of the spatial module (Fig. lA, block 1 lOE). 
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5 A THE CLAIM LIMITATIONS ARE ADDRESSED HUNDREDS OF TIMES IN THE 
DISCLOSURE 

Table 5.3 hereinafter identifies the number of times that selected claim limitations are addressed 
in the disclosure. The symbol > recited in Table 5.3 means 'teore than" (e.g.; 100" means - more 
than 100 times). 

The Appellant is entitled to rely on the Examiner having an electronic copy of the disclosure and 

the ability to search the disclosure for the claim limitations.^ See also :^ 

The examiner has carefully searched Appellant's lengthy 
specification both manxially and electronically , looking for the features 
claimed 



^ Sfifi-the Changes To Lnplement Electronic Maintenance Of Official Patent Application Records; Effective Date: July 
30, 2003; Federal Register, Vol. 68, No. 125, June 30, 2003, pp. 3861 1-38630. 

^ Examiner's Answer in copending application 08/461,657 (Appeal No. 2002-1518) at p. 16 (emphasis added). 
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TABLE 5 J 

THE NUMBER OF TIMES SELECTED CLAIM LIMITATIONS 



ARE ADDRESSED IN THE DISCLOSURE 



TERM 


Number of Times 


64rhlftck/nixelsl 


>15 


OlOCK ( S ) 




block(s) of 64 pixels / 64-pixel blocks 




conimunicat- (e) (ing) (ed) (ion) 




communicatioii link 


— z 


delta 




aineren- (ce) (i) (nai) 




display fine) (ed) 


->ZUU 


feedback 




neia (sj 




frame (s) 




Image 


-^lUUU 


infrkf-rngtirkn 

inioi iiiaiion 




inierpoiai- (cm in^ j \ eu ^ \ ion ^ 


•>iftn 


iiicmory 




mouon 




next 


•^zu 


ouipui (ung; 




ouipul image 


—0 


pixel 




prior 




pnor image 


^1 


processor 




reduc- (e) (ed) (in^) (tion) 




resolution 


^zu 


reduced resolution 




subpixel resolution 


— Zj 






scale factor 


>30 


spatial / spacial (ly) 


>100 


spacial domain interpolation 


=1 


subpixel 


>20 


subtract (ing) f ed) (ion) 


>10 


temporal (ly) 


=4 


time/temporal . . . interpolation 


>3 


transform (ing) (ed) 


>5 


vector 


>50 


weight (ing) (ed) 


>200 


weight memory 


>2 
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5.5 THE SO-CALLED ^^EXAMPLF^ CLAIM SELECTED BY THE EXAMINER IS 
ADEQUATELY DISCLOSED 

The Examiner addresses a so-called "exainple" claim (claim 554 ) to illustrate the § 1 12- 1 
rejections. However, this so-called "exan^le" claim finds ample antecedent basis in the disclosure. See, 
e.g.. Section 5.1 and Fig. 1 A. Thus, for this reason alone, the § 1 12-1 rejections M to establish a 
prima facie case. 

The Examiner relies on this so-called "exanf^le" claim as being representative of the other claims 
regarding the § 1 12-1 rejections. However, this so-called "exan^le" claim is fer firan being 
representative of the other claims. See Section 7.3.5.2 and Table 5.1 (Section 5.1). Thus, for this 
additional reason, the § 1 12-1 rejections fail to establish a prima facie case for the other claims. 

5.6 THE INSTANT DISCLOSURE PROVIDES THE EPITOME OF A ^^SELF- 
CONTAINED EMBODIMENTS^ DISCLOSED IN A TOP-DOWN END-TO-END 
FORMAT 

The Examiner apparentiy requires a so-called "self-contained embodiment" to meet the written 
description and enablement requirements (prior Action at 5, 10,12, 13, 16, and 61). The instant 
disclosure provides the epitome of a "self-contained embodiment. This despite the feet that the 
Appellant cannot find any law, and the Examiner did not cite to any law, that requires such a "self- 
contained embodiment. Thus, the disclosure goes fiirther than the law requires in providing an adequate 
disclosure. 

Fig. 1 A and the disclosures related thereto constitute the epitome of a "self-contained 

embodiment" (Spec, at 17): 

The present invention can be used in many plications. One 
general purpose modular configuration is shown in Figs lA to IG and 
summarized in tiie MODULAR CONFIGURATION FEATURES 
TABLE herein. Various other configurations can also be provided 
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The claims read on Fig. 1 A (Sections 5. 1 and 5.2). The "e)q)erimental system" (e.g.; Section 5.7) 
constitutes an irnportant part of the Fig. 1 A embodiment and was actually reduced-to-practice. This 
despite the fact that neither a "self-contained emboditnenf ' nor an actually reduced-to-practice 
embodiment are required (Section 7.3.4). 

The claims are directed to a system having novel combinations of features. The system is 
disclosed in a "top-down" and "end-to-end" format The application discloses an entire system (e.g., 
Figs. 1 A and 6A) in extensive detail (e.g., Figs. 6B-6AH). The system is disclosed in great detail both in 
the figures and in the verbal description, where the verbal description desaibes the figures in detail often 
down to the component and the sub-component levels of detail. The top-down and end-to-end format 
includes details firom the fix>nt-end (e.g.; the left side of Figs. lA and 6A) to flie back-end (e.g.; the right 
side of Figs. lA and 6A) and fix)m the block diagram level of detail (e.g.; Fig. lA) down to the 
electronic conq)onent, pin, and wire level of detail (e.g.; Figs. 6A-6AH) and even down to the sub- 
component level of detail (e.g.; the IC specs). 

The top-down format ranges &om a more general top level shown in block diagram form down 
to a very detailed level of schematic diagrams with actual commercially available IC con5X)nents and 
actual wire interconnections between numbered pins on the IC con5)onents. The details continue down 
to the sub-conq}onent level of detail. The sub-conq)onent details include the schematic diagrams and 
design details of the commercially available IC con^onents that are iucorporated-by-reference fi:om the 
Motorola Schottkv I'lL Data book and include the design details of the commercially available 
computer, disk drives, display monitor, printers, and other devices that are disclosed in the manuals that 
are incorporated-by-reference. 

The end-to-end format ranges fi"om input circuits at the fix)nt-end to output circuits at the back- 
end and includes in detail the in between software and circuits (such as the processors, memories, and 
digital filters). 

The top-down format is consistent with the guidance provided by the Federal Circuit 

DeGeorge not only disclosed the TCCPI circuit in block 
diagram format in the *670 plication but also disclosed it in 
detafled schematic format within the same disclosure, together with 
an extensive verbal descriptioa ... 
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We conclude that the enablement requirement of §112 was 
satisfied by disclosure of detailed, claimed TCCPI circuitry without 
requiring detailed disclosure of all related, unclaimed drcuitty with 
which the TCCPI might be interfaced 

DeGcOTge.^ Similarly, the Appellant ''not only disclosed the [inventions] in block diagram format ... but 
also disclosed it in detailed schematic format within the same disclosure, together with an extensive 
verbal [written] description 

System block diagrams are shown in Figs 1 A, IP, and 6A with various blocks that are shown in 
greater detail in other figures and verbally described in detail in the spedficatioa 

Regarding Fig. 1 A, many of the blocks shown in Fig. lA are e3q)anded to provide greater detail 

inFigs. IC-lGandare verbally described in detail in the specification. Additional details of many of the 

blocks shown in Fig. 1 A are provided in indented outline format in the 'Modular Configuration Features 

Table" (Spec, at 24-30). Effectively, the more detailed block diagrams in Figs. IC-IG are disclosed as 

fitting within the corresponding blocks in Fig. 1 A and the more detailed fimctions in the '^Modular 

Configuration Features Table" are disclosed as fitting within the corresponding blocks in Fig. 1 A:^** 

... where FiglA is a block diagram representation of one configuration 
of the system of the present invention; Fig IB is a block diagram of a 
geometric module configuration; Fig IC is a block diagram of a single 
channel configuration of one configuration of the present invention in 
accordance with a reduced implementation of Fig lA : Fig ID is a 
block diagram of a geometric processor module in accordance with 
Fig lA : Fig IE is a block diagram of a spatial processor module in 
accordance with Fig lA : Fig IF is a block diagram of input sources, 
input interfeces, and input mult5)lexers/demultiplexers in accordance 
with Fig lA : Fig IG is a block diagram of an output interfece, output 
multiplexers/demultiplexers, and output devices in accordance with 
FiglA : ... 

The block diagram shown in Fig lA illustrates the modular 
ejq)andability of the system of the present invention, shown in greater 
detail in Figs IBtolG . 



^ DeGeorge v. Bemier . 768 F.2d 1318, 226 USPQ 758, 762-763 (Fed Cir. 1985) (eiiq)hasis added). 
Spec, at 5, 17, 17; respectively (emphasis added). 
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One general purpose modular configuration is shown in Figs 
lA to IG and summarized in the MODULAR CONFIGURATION 
FEATURES TABLE herein. 

Regarding Fig. IP; an input device 115A is shown in block diagram form in Fig. lP,is shown in 
very detailed schematic form in Figs. 6U-6V, and verbally described in detail in the specification; an 
address generator 1 15B is shown in block diagram form in Fig. IP, is shown in very detailed schematic 
form in Figs. 60-6R, and is verbally described in detail in the specification; a memory 115C is shown in 
block diagram form in Fig. IP, is shown in very detailed schematic form in Figs. 6E-6N, and is veriDally 
described in detail in the specification; a buffer 1 15D is shown in block diagram form in Fig. IP, is 
shown in very detailed schematic form in Figs. 6X-6AF, and is verbally described in detail in the 
specification; and an output device 115E is shown in block diagram form in Fig. IP, is shown in very 
detailed schematic form in Figs. 6S and 6T, and is verbally described in detail in the specificatioa 

Regarding Fig. 6A; control logic 610B is shown in block diagram form in Fig. 6A, is shown in 
very detailed schematic form in Figs. 6B-6D, and is verbally described in detail in tiie specification; 
address generators 610C are shown in block diagram form in Fig. 6A, are shown in very detailed 
schematic form in Figs. 60-6R, and are verbally described in detail in the specification; memory 610D 
is shown in block diagram form in Fig. 6A, is shown in very detailed schematic form in Figs. 6E-6N, 
and is verbally described in detail in tiie specification; and buffer 610E is shown in block diagram form 
in Fig. 6A, is shown in very detailed schematic form in Figs. 6X-6AF, and is verbally described in detail 
in tiie specification. 

Intermediate level figures are provided to fiirther disclose the inventioa For exanq)le, Fig. 2M 
provides intermediate level detail^ ^ to fiirtiier illustrate the address generator block 1 15B and the 
memory block 1 15C (Figs. IP and 2M). Other figures (e.g., Fig. 5A, 5D, 6A, and 6E) also provide 
various intermediate levels of detail. 

The figures are veAally described in detail in the extensive disclosure con5)rising over 600 
pages of verbal description and figures. The sections of tiie specification and tiie figures are fiinctionally 

Fig. 2M is intermediate between the block diagram of an address generator 1 15B and a memory 1 15C in Fig. IP and 
the detailed schematics of an address generator in Figs. 60-6R and a memory in Figs. 6E-6N. 
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grouped together. For example, the section entitled Address Generators (Spec, at 319-328) discusses 
the detailed schematic diagrams related to the address generator figures (Figs. 60-6R). The disclosure 
is outlined with the Table of Contents (Section 9.1). 

The level of detail is illustrated by the disclosure of an "e?q)erimental system" that was actually 
reduced-to-practice (e.g., Spec, at 240-373 and 544-574 and Figs. 6A-6AH and 7D) and is disclosed 
in detail; including highly detailed schematic diagrams down to the individual con^nent and individual 
wire level of detail (e.g., Figs. 6B-6D), detailed verbal descriptions thereof down to the individual 
component and individual wire level of detail (e.g.. Spec, at 240-373), cable wire lists (e.g.. Spec, at 
503-521), IC component (DIP) location on circuit boards (e.g., Spec, at 522-543), and actual Basic 
program listings (source code listings) with coii^)uter instructions and detailed annotations (e.g.. Spec, at 
544-574). See Section 5.7. 



"Basic" is a higher level computer language, available in both a compiler and an interpreter. 
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The Table of Contents (Section 9.1) provides a top-down road map (an indented outline) of the 
sections in the disclosure. Top-tier sections include: 

GRAPHICS PROCESSOR 
SPATIAL FILTERING 
MEMORY ARCmrECTURE 
BUFFER MEMORY 
EXPERIMENTAL SYSTEM 
middle-tier sections (indented) for the top-tier EXPERIMENTAL SYSTEM section include: 

EXPERIMENTAL SYSTEM ARCHITECTURE" 
LOGIC BOARD 
MEMORY BOARDS 
BUFFER BOARD 
REAR-END BOARD 
CIRCUIT SPECIFICATIONS 
and lower-tier sections (fiirther indented) for the middle-tier EXPERIMENTAL SYSTEM 
ARCHITECTURE section include: 

General Description'^ 
Siq)ervisory Processor Int^ace 
hnage Loading 
Software 

Description of DISASC Listing 
Circuit Boards 
Cable List 
S-100 Bus System 

The section in the specification entitled Brief Description of the Ehawings (Spec, at 5-14) 
provides another type of top-down list of the disclosure. For exan^le. Fig. 6A is identified as "a block 
diagram" and Fig. 6B is identified as "a detailed schematic diagram" (Spec, at 7). 

In addition, detailed tables of cabling and conqx>nent placement (Spec, at 503-543) and 
con^uter source programs (Spec, at 544-574) are disclosed. 



" This is the second indented tier in the Table of Contents. 
This is the third indented tier in the Table of Contents. 
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5.7 THE DISCLOSED ACTUALLY REDUCEMO-PRACTTCE ^^EXPERIMENTAL 
SYSTEM^ IS EXTENSIVELY DISCLOSED AND PROVIDES NUMEROUS 
^^ORKING EXAMPLES^^ 

The "e>q)erimental system" is an actual reduction-to-praclice system that was actually 
constructed and operated. The "e?q)erimental system" included, for exan[5)le, the coii5)uter, the 
con5)uter programs, the computer interface, the address generators, the image memory, the biiffer 
memory, the weight circuitry, the kernel circuitry, and the display monitor. The instant plication, for 
example, discloses a conq)uter^^ filtering an image with a disclosed filter program^^, overlaying gr^hics 
vectors into image memory with a disclosed program and initializing address generators and displaying 
an image with a disclosed program^^. The instant plication also discloses an image memory^ ^ storing 
image information and being accessed by the address generators'^; a buffer memory^^ buflfoing 
accessed image information; a weight circuit generating kernel weights^\ a kernel circuit generating a 
kernel of image informatioE?^; a display interfece^^ generating display information; and a display 
monitor^'^ displaying an image. All of these disclosures and much more are conq)atible and are 
combined in the "experimental svstem". 

The "experimental system" fiirther implements an ii?)ut arrangement^^ 



Exfin Spec, at 155-60, 241-99, and 575-76 and element 610A in Fig. 6A. 
Spec, at 161-180 and 561-566 and Fig. 7D. 
Spec, at 155-60 and 544-60. 

Spec, at 181-218 and 329-36, element 1 15C in Figs. IP and 2M, element 610D in Fig. 6A, and Figs. 6E-6N. 
E^ Spec, at 3 19-28 and 1 15B in Figs. IP and 2M, Figs. 4A and 4B, element 610C in Fig. 6A, and Figs. 60-6R. 

Spec, at 219-39 and 337-65 and element 1 15D in Fig. IP, element 610E in Fig 6A, and Figs. 6W-6AF. 
E^ Spec, at 161-80, 363-65, and 561-66 and Figs. 5A, 5D, and 6AH. 
^ E^ Spec, at 161-80, 360-62, and 561-66 and Figs. 5A-5D and 6AG. 
Spec, at 366-71 and element 520 in Fig. 5 A and Figs. 6S-6T. 
Egn Spec, at 366-71, element 1 15E in Fig. IP, output fix)m element 610E in Fig. 6A, and Figs. 6S-6T. 
" E.g, joysticks. Spec, at 366-71. element 115AinFig. IP, and Figs. 6U-6V. 
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The "e?q)erimental system" further iiiq)lemenls an output arrangement 

The "e?q)erimental system" further in:5)lOTients a block memory with a detailed disclosure of a 

block having eight rows, eight columns, and 64 sanoples or pixels and an accessing or reading circuit and 

a writing circuit for the block memory. 

The "e>q)erimental system" further iii5)lements memory address generators.^^ 

The "e?q)erimental system" further in^)lements a con5)\iter with detailed disclosures of con5)uter 

programs.^^ 

The "experimental system" further in5)lements a spatial processor and a filter processor.^** 
The "e?q)erimental system" further implements a gr^hic processor generating vector 
informatioa^^ 

The "e?q)erimental system" further in:5)lements a kernel circuit including a kernel memory and a 

kernel processor,^^ 

The "e>q)erimental system" further iir5)lements a filter weight arrangement^^ 

The Abstract prominently identifies the "e>q)erimental system" and states that it '*is disclosed in 

detail" (en^hasis added). 

ABSTRACT 

An inq)roved image processing architecture is provided having 
advantages of increased speed, lower cost, extensive features and 
efl&dency of in^lementatioa... An e5q)erimental system that 



Ei&, a display monitor with a video interface, Spec, at 366-71, element 1 15E in Fig. IP, output from element 610E in 
Fig. 6A, and Figs. 6S-6T. 

Spec, at 181-218 and 329-36, element 1 15C in Figs. IP and 2M, element 610D in Fig. 6A, and Figs. 6E-6N. 
Eg^ Spec, at 3 19-28 and 115B in Figs. IP and 2M, Figs. 4A and 4B, element 610C in Fig. 6A, and Figs. 60-6R. 
Eg. Spec, at 155-60, 24 M7, and 544-74, 610A in Fig. 6A, and Fig. 7D. 
Eufi. Spec, at 161-80 and 561-66 and Fig. 7D. 
Ego Spec, at 155-60, 544-60, and 567-574. 

E^fio Spec, at 161-80, 360-65, and 561-66; and Figs. 5A-5D, 6AG, and 7D. 
" iu&n Spec, at 161-80, 363-71, and 562 and Figs. 5A, 5D, 6AH, and 7D. 
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demonstrates many of the inrproved features has been constructed and 
is disclosed in detail . 

The disclosure has more than 40 recitations of the term "e5q)erimental system" and terms related 

thereto. 

The disclosure has more than 30 sheets of figures specifically directed to the actually reduced- 
to-practice "experimental system" (e.g., Figs. 6A-6AH). 

The disclosure has more than 200 pages of verbal description directed to the actually reduced- 
to-practice "experimental system" (e.g., Spec, at 240-373 and 503-574). 

The disclosure titles prominenfly enq)hasize the actually reduced-to-practice "e?q)erimental 
system" (en^hasis added): 

TABLE OF CONTENTS 



He * * 

GENERAL DESCRIPTION 15 

♦ ♦ ♦ 

Experimental System 31 

♦ ♦ ♦ 

Experimental System Video Tape 1 46 

♦ ♦ * 

EXPERIMENTAL SYSTEM 240 

EXPERIMENTAL SYSTEM ARCHITECTURE 241 

General Description 24 1 

Supervisory Processor Interface 243 

Image Loading 246 

Software 247 

Description of DIS ASC Listing 248 

Circuit Boards 293 

Cable List 295 

S-100 Bus System 296 

LOGIC BOARD 300 

Control Logic 300 

Address Generators 319 

MEMORY BOARDS 329 

BUFFER BOARD 337 

General 337 

4/3 BuflFer In:q)lementation 338 

BuflFer Memory Address Counters 343 

Line BuflFer Memory 347 

Kernel Logic 360 
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Weight Logic 363 
REAR-END BOARD 366 
CIRCUIT SPECIFICATIONS 372 



LIST OF TABLES 

EXPERIMENTAL CONFIGURATION FEATURES TABLE 33 



The ^plication even discloses cable lists and IC DIP component layout on dicuit boards for 
the actually reduced-to-practice "ejq)erimental system" (Spec, at 510-543). 



CABLE CONNECTION TABLE 510 

CABLE-I BMl ,2/BLl (CI) 511 

CABLE-n BM1,2/BL1/BB1 (C2) 513 

CABLE-m BRl/BLl/BBl (C3) 515 

CABLE-IV BRl/BLl/BBl (C4) 517 

CABLE-V BLl/COMPUTER PORT-A CONTROL (C5) 519 

CABLE-VI BLl/COMPUTER PORT-B ADDRESS/DATA (C6) 520 
CABLE-Vn BLl/COMPUTER PORT-C REGISTER SELECT (C7) 521 

TABLE OF DIP LAYOUT ON BOARDS 522 

B0ARD-BM1,2 MEMORY BOARD 523 

BOARD-BBl BUFFER BOARD 527 

BOARD-BLl LOGIC BOARD 53 1 

MEMORY TABLE-A TO MEMORY TABLE-D 535 

MEMORY TABLE-A 536 

MEMORY TABLE-B 538 

MEMORY TABLE-C 540 

MEMORY TABLE-D 542 



The hardware and software of the actually reduced-to-practice "experimental system" is 

summarized in the disclosure (Spec, at 33): 

EXPERIMENTAL CONFIGURATION FEATURES TABLE 
Real time operation 

Medium resolution (260,000-pixels per fiame) 
Dynamic iq)dates at the field rate (60-times per second) 
Interactive operation 
Joysticks and con^uter commands 

X-axis translation 

Y-axis translation 

Rotation 

&q)ansion and compression 
Instantaneous response 
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Simultaneous motion, all controls 
Geometric processing 
Rotation 

Continuous 

Resolution: 0.2-degrees 

360-degrees/sec max rate 

Software limited 

E?q)andable 
Translation 

Continuous 

Resolution: 1-pixel 

1000-pixels/second max rate 

Software limited E?q)andable 
E;q)ansion/corrq>ression 

Continuous 

Fractional (non-integer) 

Resolution: 1 -pixel 

Double/half size per second max rate 

Software stops 

Expandable 

Monitor 

Barco color monitor. 

Blanked to 484-lines and about 700-pixels/line 

3-colors, RGB 

13-inch CRT 

Inline gun shadow mask 

Image memory 

512-prxels by 512-pixels 
7-bits per pixel 
2-bits red 

2- bits blue 

3- bits green 

200-ns RAMs 
Spatial filtering 

9-pixel kernel at 10-million kernels/sec 

Weight RAM 
Virtual scrolling 

Image memory wr^around 
Si^ervisory con^uter 

8085 8-bit microcomputer 

CP/M-80 operating system 

Conq)iled Basic 
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Many other sections and the figures discussed therein teach features of the actually reduced-to- 
practice "experimental system". For exan^)le, the sections listed in the table of contents (Section 9.1, 
excerpted below) si^jplement the above table of contents quotations with theory, analysis, and 
documentation related to the disclosed actually reduced-to-practice "experimental system". 



TABLE OF CONTENTS 
* ♦ * 

GENERAL DESCRIPTION 15 

General 16 

E5q)erimental System 3 1 

Discussion Of Figs IJ And IK 38 

Discussion Of Figs IL To 10 49 

Other Configurations 62 

GEOMETRIC PROCESSOR 66 

General Description 67 

Coordinate Systems 68 

Geometric Preprocessing and Postprocessing 69 

Window Geometry 73 

Image Hierarchy 75 

Description of Fig 2B 77 

Description of Figs 2C to 2F 80 

Description of Fig 2G 92 

Description of Figs 2H and 21 94 

Image Compression 1 02 

Image Expansion 1 06 

Large Image E?q)ansion and Conpression Processing 111 

Con^osite Geometric Processing 121 

Address Generator Scaling 126 

Virtual Scrolling and Wr^Around 137 

CIi5>ping 141 

Relative Motion 1 42 

Joystick Controls 1 43 

Experimental System Video T^ 146 

GRAPfflCS PROCESSOR 155 

SPATIAL FILTERING 161 

Description of Figs 5 A to 5C 1 62 

Description of Fig 7D and the FTRASC Listing 164 

Filtering of Images 169 

Spatial Filtering With Geometric Processing 171 

MEMORY ARCHITECTURE 181 

General 182 
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Brief Description 183 

Re-Addressing and Scanout Memoiy Architecture 1 92 

Memory Enhancement 200 

Memory M^ Display Architecture 20 1 

hnage Memory 206 

Inqiroved IC Memory Chip 212 

Memoiy Logical Design 213 

Other Memory Configurations 215 

BUFFER MEMORY 219 

General 220 

FIFO Buffer Memoiy Architecture 227 

Kernel Memory Operations 23 1 

Blanked and Unblanked Memoiy Operations 233 

4/3rds Buffer Memoiy Architecture 235 

Other Buffer Configurations 238 

PREPROCESSOR 374 

General Description 375 

Progressive Compression 378 

ADDITIONAL FEATURES 383 

Overiays 386 

LIST OF TABLES 

EXPERIMENTAL CONFIGURATION FEATURES TABLE 33 

DIS.ASC TERMINOLOGY TABLE 250 

BUFFER MEMORY MULTIPLEXER ASSIGNMENT TABLE 339 

VIDEO DAC CONNECTION TABLE 371 

COMPUTER PORT TABLE 503 

PORT-A CONTROL PORT 504 

PORT-B ADDRESS/DATA PORT 505 

PORT-C DESTINATION SELECT PORT 506 

DESTINATION SELECT ASSIGNMENTS 507 

CABLE CONNECTION TABLE 5 1 0 

CABLE-I BM1,2/BL1 (CI) 511 

CABLE-nBMl^Ll/BBl(C2) 513 

CABLE-m BRl/BLl/BB 1 (C3) 5 1 5 

CABLE-IV BRl/BLl/BB 1 (C4) 517 

CABLE-V BLl/COMPUTER PORT-A CONmOL (C5) 519 

CABLE-VI BLl/COMPUTER PORT-B ADDRESS/DATA (C6) 520 
CABLE-Vn BLl/COMPUTER PORT-C REGISTER SELECT (C7) 52 1 

TABLE OF DIP LAYOUT ON BOARDS 522 

BOARD-BMU MEMORY BOARD 523 

BOARD-BB 1 BUFFER BOARD 527 
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BOARD-BLl LOGIC BOARD 531 

MEMORY TABLE-A TO MEMORY TABLE-D 535 

MEMORY TABLE-A 536 

MEMORY TABLE-B 538 

MEMORY TABLE-C 540 

MEMORY TABLE-D 542 

BASIC PROGRAM LISTDSfG GRAPH.ASC 544 

BASIC PROGRAM LISTING LD.ASC 547 

BASIC PROGRAM LISTING FTR.ASC 56 1 

BASIC PROGRAM LISTING DIS.ASC 567 



5.8 EXCERPTED PASSAGES FROM THE SPECIFICATION THAT ARE CITED IN 
TABLES 5.1 ET SEO. 

Excetpts of Has citations to the specification that are cited in the tables in Section 5. 1 above are 
provided in the Table of Disclosure Excerpts below. 
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TABLE OF DISCLOSURE EXCERPTS 

Page 4 

The present invention is generally directed to improved processing systems and, in 
particular, provides improvements in memory, processor, software, and control architectures and 
in software and hardware designs. A system architecture is provided that provides flexibility, 
performance, and efficiency. A geometric processor is provided that implements rotation, 
translation, expansion, compression, warping, SD-perspective, vector generation, and other 
features in a high performance and efficient manner; such as by using a window implementation 
and by providing the flexibiUty of software control. A spatial processor is provided that provides 
smoothing, anti-aliasing, and other features. Memory architectures and designs are provided that 
increase performance and efficiency, including a memory map and a buffer memory. Programs 
are provided that enhance flexibility and capability, yet preserve the high performance of the 
hardware. 



Page 16 

The image processor can be implemented in a range of configurations, including an image 
processing subsystem and an image processing system. One configuration is a multiple channel 
high resolution image processor. Various modules are discussed to accomodate different types of 
input and output interfaces and multiple channel capability. The various modules of the image 
processor permit implementation of a basic configuration and then permit modular expansion to a 
multi- channel system. Modularity permits the basic configuration to be implemented in 
multitudes of ways using such modules. 

Page 17 

The geometrically processed images can be combined with a geometric 

multiplexer/demultiplexer/combiner 1 lOD. Multiplexing selects a particular geometric processed 
image channel for subsequent processing. Processing includes overlaying, adding, subtracting, 
and otherwise selecting and combining of images. For example, many channels of geometrically 
processed images 1 IOC can be overlayed with occulting priorities. 

Page 17 

The processed and combined images can be demultiplexed with element 1 lOD to route the 
appropriate images to the appropriate spatial modules 1 lOE to 1 lOF and for feedback to the 
geometric modules along path 1 lOH. 

Pages 18-19 

A supervisory processor 1 lOR provides supervisory operations; such as receiving extemal 
commands 1 lOS for configuring the system. For example, geometric modules 1 IOC can be 
controlled for different types of geometric processing with different geometric parameters; spatial 
modules 1 lOG can be controlled for different types of weights loaded into weight RAMs; and the 
multiplexer/demultiplexer modules and combiner module 1 101, 1 ION, and 11 OQ can be selected 
for multiplexing and demultiplexing of images. 

Page 19 

Geometric processor 1 lOD operates under control of channel processor 1 1 IE to generate 
geometrically processed images fi-om image memory 1 1 IC. Spatial processor 1 lOE spatially 
processes the information fi-om geometric processor Mux 1 lOD to provide a spatially geometric 
processed image to the output image interface 1 1 IF. 
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Page 20 

One configuration of the geometric module 1 1 IH is shown in block diagram form in Fig 
ID. Image memory 1 1 IC receives image information from the input image interface for 
outputting to the spatial processor and to the output image interface under control of geometric 
processor HID. 

Pages 20-21 

One configuration of spatial module 1 lOE is shown in block diagram form in Fig IE. It 
provides spatial processing of image information. In one configuration, image information is 
geometrically processed and loaded into a buffer memory, such as a multiple buffered 3-line 
buffer memory. The 3-Une buffers load kemel registers 1 1 1 J for parallel generation of a 9-pixel 
kernel. A weight RAM 11 IM is loaded with weights from the 

supervisory processor for the desired spatial processing. Multipliers 1 1 IK and summers 1 1 IL 
multiply the appropriate weights from weight RAM 1 1 IM with the corresponding intensities from 
kemel registers 1 1 1 J to obtain weighted intensities and sum these weighted intensities to get a 
single weighted intensity for output to the output image interface. Sum of the products processing 
can provide intensity resolution enhancement and spatial resolution enhancement. 

Page 21 

Digital input images 1 12H can be obtained from digital database memories, digital front 
end sources 1 12 J, and as feedback from other parts of the system 1 12K; such as from the 
geometric modules and spatial modules. 

Page 22 

One configuration of an output arrangement is shown in Fig IG. The spatial 
multiplexer/demultiplexer 1 13 A can route a plurality of the spatial processor (or geometric 
processor) image channels to a plurality of output devices 1 13G to 1 13L under control of the 
supervisory processor. Digitally processed image information can be routed directly to digital 
devices 1 13K to 1 13L, such as a pattern recognition processor or artificial intelligence processor 
or a digital database memory. Digitally processed image information can also be routed to analog 
devices 1 13G to 1 13J through RGB video digital-to-analog converters (DACs). RGB video 
signals can be converted to composite video signals with converters 1 13E to 1 13F for output 
devices that operate on composite signals 1 131 to 1 13J. Output devices that operate on RGB video 
and composite video signals include video tape recorders, video monitors, and other video output 
devices. Altemately, video output signals, digital or analog, can be fed- back to the input interface 
for recirculating through the image processor. 

Page 27 

III. (Continued) 

C. Image memory 

1. 512-by-512 pixels/block 

a. Expandable in blocks 

b. Maximum configuration: 4096-by-4096 pixels 

2. Input and output 

a. Raster scan: 30 frames/sec max 

1 ) 13 -milHon pixels/sec max 

b. Random access: 13 -million pixels/sec max 

c. Sequential access, along a vector 

1) Start address 
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2) Pixel words 

d. Memory to memory transfers 

e. Processed image to memory 
3. Pixel latitude 

a. DAC configuration is a function of option 

b. Pixel byte: 8-bits per pixel, expandable 

c. Color: RGB 

1) Bits per pixel: T (where A+Bh-C=T, with jumpers) 

a) Red: A 

b) Green: B 

c) Blue: C 

d. Color lookup table 

1) Liput bits per pixel (table input): 8, expandable 

2) Output Bits per pixel (table output): 8, expandable 

3) Pallet: ROM or SAV load of RAM 

e. Monochrome 

4) Bits per pixel: 8 

f. Expandable in 8-bit per pixel bytes 

1) Maximum configuration: 24-bits per pixel 

Page 31 

Geometric processor 120E can translate, rotate, compress, and expand the image from 
image memory 120D. The processed image is scanned out to display monitor 120H through digital 
to analog converter (DAC) 120G. Timing and control circuitry 120 J provides timing and control 
signals; such as clock signals, horizontal synchronization signals, and vertical synchronization 
signals; for control of system operations. 

* * * 

As an alternate to direct scanout from geometric processor 120E, a refresh memory 120F 
can be used as an interface memory between geometric processor 120E and display monitor 120H. 
Altemately, refresh memory 120F can be eliminated, where geometric processor 120E can 
generate digital pixel information directly to DAC 120G for refreshing of display monitor 120H. 

Page 38 

A hierarchical memory map architecture can be used; comprising database memory 13 IB, image 
memory 13 ID, and refresh memory 13 IK. database memory 13 IB can be implemented to contain 
large amounts of high detail information in memory map form, which can be selectively accessed 
for loading into image memory 13 ID. 

Page 39 

A video disk can store about 50,000 mosaic frames (about 10- bilUon pixels) per side. 
The frames can be stored having the highest spatial resolution that is required, then can be 
spatially compressed with image processor 13 IE to form an image suitable for the particular 
display scenario. For example, in a flight simulator application, frames can be stored for the 
hi^est zoom magnification and lowest aircraft altitude required, then can be spatially compressed 
to the lower zoom magnification and the higher aircraft altitude as they vary through the dynamic 
simulation scenario. 

Page 39 

Image processor 13 IE can access static area information from image memory 13 ID to 
transform this static information to real time dynamic geometric information for loading into 
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refresh memory 13 IL image processor 13 IF can translate, rotate, warp, spatially compress, and 
otherwise transform the static area information in order to provide the appearance of dynamic 
motion. 

Pages 41-42 

In a digital image processor configuration, digital processing can be implemented in 
special purpose or general purpose forms. Special purpose logic, such as digital differential 
analyzers (DDAs), can provide rotation, translation, spatial compression, and other processing. 
General purpose processors, such as a stored program computer and a microcomputer, can be used 
for a software implementation and a firmware implementation respectively. For example, an 
AMD 2900 bit-slice microprocessor can be used for a firmware implementation. 

Page 48 

The dynamic memory and refresh memory combination can be implemented with a double 
buffered refresh memory, where an old image is being used to refresh the display while a new 
image is being transformed from the image memory. 

Page 48 

The dynamic memory and refresh memory combination can be implemented with a double 
buffered refresh memory, where an old image is being used to refresh the display while a new 
image is being transformed from the image memory. 

Page 49 

One form of this arrangement will be characterized as transferring memory map 
information from a first memory to a second memory and transforming the nature of the memory 
map information; such as with translation, rotation, and spatial compression; during the transfer. 
Edge processing may be performed by selectively accessing pixels from the input memory map 
and selectively storing these pixels in the output memory map; where the selection of the input 
and output pixels facilitates image processing. 

Page 54 

An aircraft map following navigation application will now be discussed to illustrate use of 
the arrangement discussed with reference to Fig IL. This application presents a dynamic map 
display from a pre-mapped recorded database for aiding in navigation. An image of the terrain 
below an airplane is stored in memory map form in input memory 132B. This can be a 
prerecorded image stored in database and loaded into input memory 132B. The database may be 
self contained in the system or may be transmitted from a remote source. 

Page 64 

Many different input sources and output destinations can be provided. Input soruces can be 
image sensors, image generators, memories, other image processing systems, digitizers, 
commimication links, and multitudes of other input sources. Output destinations can be display 
monitors, pattem recognition devices, artificial intelhgence devices, memories, other image 
processing systems, commimication links, and multitudes of other output destinations. 

Page 71 

Geometric processing has previously been discussed in the form of an address generator that 
generates the addresses of pixels having a geometrically processed relationship therebetween, such 
as having a rotated and expanded relationship therebetween. Such address generation is discussed 
as being accompanied by read operations of the image memory for scarming out the addressed 
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pixels. This address generator can be adapted for geometric preprocessing to scan a geometrically 
preprocessed image into image memory by generating the geometric processing related addresses 
accompanied by write operations (in place of the above-mentioned read operations) for writing 
pixels into image memory in geometrically processed form. Therefore, geometric preprocessing 
can be implemented with an arrangement similar to that discussed for geometric postprocessing. 

Page 94 

The initial point can be derived in response to translation processing, such as by adding the 
changes in translational position to the coordinates of the prior initial point to obtain the 
coordinates of the next initial point. The slopes of column pixels 205C and row lines 205E (Fig 
2B) can be derived in response to rotation processing, such as by adding the changes in rotational 
position to the prior rotational position to obtain the next rotational position. 

Page 95 

Therefore, the frame sync pulse can be used to control loading of initial conditions for next frame 
inbetween completion of the prior frame and initiation of the next frame. 

Page 102 

hnage Compression can be implemented with sub-pixel spatial sampling. For example, for 
an image zoomed to half-size, each other pixel in a scanline can be sampled and each scanline can 
be spaced 2-pixels apart. In an alternate arrangement, the array is scanned to the desired degree of 
compression and new pixel intensities are created that are a weighted and mixed combination of 
adjacent pixels. Weighting and mixing reduces loss of information; reduces erroneous visual 
effects; and permits fractional, non-integer, compression. 

Image compression can be implemented by generating scanlines that are fiorther apart than 
the pixel spacing and by mixing wei^ted pixel intensities to interpolate scanline positions 
between pixel coordinates. Scanline spacing can be generated to subpixel resolution with the 
incremental-type address generators shown in Fig 21. Remainder registers can be used to define 
fractional portions of a pixel position and consequently can be used to determine subpixel weights. 
Alternately, scanline spacing can be generated to sub-pixel resolution and the sub- pixels that are 
traversed can be used to define the weights. Image compression can be implemented as a separate 
operation, seperate separate from other image processing operations. This can be implemented 
with seperate separate dedicated address generators scanning a memory map to the desired 
compressed spacing. During scanning, pixel intensities can be weighted and mixed to interpolate 
between actual pixel intensities to obtain the compressed pixel intensities to sub-pixel resolution. 

Pages 106-107 

Image expansion can be implemented by generating scanlines that are closer together than 
the pixel spacing and by mixing weighted pixel intensities to interpolate scanline positions 
between pixel coordinates. Scanline spacing can be generated to subpixel resolution with the 
incremental-type address generators shown in Fig 2F. Remainder registers can be used to define 
fractional portions of a pixel position and consequently can be used to determine subpixel weights. 
Altemately, scanline spacing can be generated to sub-pixel resolution and the sub- pixels that are 
traversed can be used to define the weights. 

Image expansion can be implemented as a separate operation, seperate from other image 
processing operations. This can be implemented with seperate dedicated address generators 
scanning a memory map to the desired expanded spacing. During scaiming, pixel intensities can 
be weighted and mixed to interpolate between actual pixel intensities to obtain the expanded pixel 
intensities to sub-pixel resolution. 
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Page 143 

The +X, -X, -Y, and +Y commands are translation acceleration commands; incrementing 
and decrementing the X-delta and Y-delta velocity parameters in response to key actuation. The 
+angle and -angle commands are rotation acceleration commands; incrementing and decrementing 
the angle delta velocity parameter in response to key actuation. The expansion and compression 
commands are scale factor products, decreasing and increasing the image scale factor respectively 
by a predetermined factor in response to key actuation. 
Page 144 

The +X, -X, +Y, and -Y commands are translation velocity commands; updating the X and Y 
position parameters in response to joystick commands. The Wangle and -angle commands are 
rotation velocity commands; updating the angle parameter in response to the joystick commands. 
The expansion and compression commands are scale factor products, updating the image scale 
factor by a factor related to the magnitude of the joystick command. 

Pages 144-145 

The +X, -X, +Y, and -Y commands are translation velocity commands; updating the X and 
Y position parameters in response to joystick commands. The +angle and -angle commands are 
rotation velocity commands; updating the angle parameter in response to the joystick commands. 
The expansion and compression commands are scale factor products, updating the image scale 
factor by a factor related to the magnitude of the joystick command. 
Page 158 

The vector memory can contain the start point coordinates and the vector deltas for the 
address generators and a quantity parameter or distance-to-go (DTG) parameter related to the 
quantity of vector steps to be generated for the particular vector. 

Page 184 

A multi-dimensional address configuration is shown in Fig 2. Address generator 1 15B 
generates an address word having a re- addressing portion 215E, a Y-scanout portion, 215G, and 
an X- scanout portion 215F. This arrangement has particular advantages because the X-scanout 
signal 215F and the Y-scanout signal 215G can be generated more rapidly than re-addressing 
signal 215E to access or to write into memory 1 15C. 

Page 197 

Each of the 4096-blocks of pixels can be configured in an 8- by-8 array of 64-pixels. One 
of the 8-by-8 arrays of 64-pixels is shown in the image memory diagrams and tables included 
herewith. The 8-by-8 array can be addressed with a 2-dimensional 3-bit by 3-bit address organized 
in a 3-bit X-address and a 3-bit Y- address format. 

Page 243 

Synchronization signals include a frame synchronization signal and a hne synchronization 
signal. The frame synchronization signal occurs during vertical retrace and vertical blanking of the 
video signal. The line synchronization signal occurs during horizontal retrace and horizontal 
blanking of the video signal. An interlaced scan arrangement is used for the experimental system, 
although other scan arrangements can readily be accomodated. A field identification signal is 
provided that identifies whether the field is a first field or a second field of the interlaced scan. 

Page 247 

The BASIC PROGRAM LISTING LD.ASC provided herein teaches loading of vectors 
into memory. The BASIC PROGRAM LISTING GRAPH. ASC provided herein teaches 
refreshing of a CRT monitor from memory. These listings are clearly coded and amply annotated 
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to teach one skilled in the are how to operate the experimental system disclosed herein under 
program control. 



Page 248 

Description of DIS.ASC Listing 

One configuration of the system of the present invention is implemented with a computer 
executing a program, shown in the BASIC PROGRAM LISTING DIS.ASC provided herein, once 
per field to load initial conditions into the geometric processor. This program generates initial 
conditions for the iterative processing and then iteratively generates conditions for the geometric 
processor. The iterative processing is performed once per field. It is implemented with muUiple 
field interpolation which generates the initial conditions for an 8-field period and then interpolates 
inbetween the 8-field period to obtain the initial conditions for each field. This may be considered 
to be a temporal domain interpolation, in contrast to spacial domain interpolation; where temporal 
domain interpolation interpolates the initial conditions between temporally sequential fields rather 
than spatially within a field. 

Page 285 

The scale factor square-law command is scaled with a small number, 0.00001, and added 
to unity to provide an offset binary scale factor. Unity scale factor provides no change is size. 
Hence, adding the scaled offset binary scale factor command to unity provides a slightly greater 
than unity scale factor or a slightly less than unity scale factor for positive or negative zoom. 

Page 388 

A large nimiber of textured overlays can be provided. Each textured overlay can be 
independently processed for geometric operations including rotation, translation, scaling, 3D- 
perspective, and warping; cropped to irregular extemal and even internal features; and overlayed 
with a background image and with other overlay images using occulting priorities on a pixel-by- 
pixel basis. This provides high detail occulting between irregular textured images for high detail 
interaction in real time. 

Textured overlays can be cropped to irregular extemal and internal features; i.e., a tree has 
an extemal outline defined by the extemal leaf and branch outline and has intemal spaces between 
leaves and branches. Textured overlaying can be performed to pixel resolution and pixel detail 
based upon occulting priorities. Therefore, a tree image can be oriented, positioned, scaled, 
warped and overlayed on a background image; occulting thebackground image, occulting portions 
of more remote objects, and being occulted by portions of nearer objects. Moving occulted 
features can be seen between the cropped portions of occulting overlays; i.e., a partially occulted 
tank image can be seen between the leaves of an occulting tree image as it moves behind the tree 
image and can be seen as it moves past the extemal outline of the tree image. 

Page 401 

Overlaying of images, as discussed above, is illustrative of other image interaction 
processing. For example, different images can be arithmetically combined, logically combined, 
and otherwise combined in addition to overlaying. Arithmetic combination includes adding, 
subtracting, multiplying, dividing, and other arithmetically combining intensities. Logical 
combination includes ANDing, ORing, XORing, AND/ORing, and other logically combining 
intensities. Because pixels are scanned out sequentially; combining intensities; such as 
overlaying, arithmetically combining, and logically combining intensities; can be performed on a 
pixel pair by pixel pair basis. Consequently, such combining can be implemented with a single 



-55- 



^ ^ Serial No. 08/464,034 

one of each of the different combining circuits; such as a single set of adder, subtracter, multipHer, 
divider, and logical arrangements. 



Page 497 

There are various types of edge detection, such as for pattern recognition and image 
enhancement. These include convolution and shift and subtraction. 

Page 499 

Operation may be enhanced by selecting different resolutions for different modes of 
operation. For example, reduced resolution can provide more rapid image processing and 
improved utilization of image processing resources. Reduced resolution image processing can be 
performed over a larger image area, such as for coarse alignment, and increased resolution image 
processing can be performed over a more limited image area, such as for fine ahgnment of coarse 
aligned image features. For example, coarse alignment can cover a greater spatial range, because 
the images may initially be widely misaligned, and fine ahgnment can cover a lower spatial range, 
because the images may have already been coarse aligned with a coarse ahgnment operation. 
Therefore, coarse alignment may require greater spatial range, but to lesser spatial resolution, and 
fine alignment may require smaller spatial range, but to greater spatial resolution. 

Page 562 

390 WTS1%=W1%+W2%+W3%+W4%+W5%+W6%+W7%+W8%+W9%'WEIGHT SCALE 
FACTOR 

400 WTS2=1AVTS1%'RECIPR0CAL WEIGHT SCALE FACTOR 
Page 567 

200 PRINT: PRINT: PRINT "FILE: DIS.ASC, REV. 10/7/4 19:00" 

220 'ADDED ANNOTATIONS AND DELETED UNNECESSARY MATERIAL 

240 CLEAR 

260 INPUT "MURPHY (M) OR CAMILLE (C)";K2$'SELECT SYSTEM configuration 
280 PRINT: PRINT "JOYSTICK BIAS VALUES "'CALIBRATE JOYSTICKS 
300 E%=0 

320 FOR A%=2 TO 8 STEP 2: B%-A%_2: OUT 236,B%: C%=INP (237): GOSUB 440 

340 NEXT A% 

360 IF K2$-"C" THEN 400 

380 A8%=INP (1 ): GOTO 420'KEYBOARD EXIT OF JOYSTICK CALIBRATE 
400 A8%=INP (93) 

420 A8%=A8% AND 2 : IF A8%=0 THEN 320 ELSE 660 

460 'SUBROUTINE TO ACQUIRE JOYSTICK VALUES 

480 D%=A%/2: ON D% GOTO 500,520,540,580 

500 PRINT "SCALE=";C%,: BS5%=C%: GOTO 620 

520 PRINT "X=" ;C%,: BX5%=C%: GOTO 620 

540 PRINT "ANGLE=";C%,: BA5%=C%: GOTO 620 

580 PRINT "Y=" ;C% : BY5%=C% 

600 PRINT CHR$(11); 

620 RETURN 
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6 GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The grounds of rejection to be reviewed on appeal are as follows: 

a) Whether claims 105-173, 187-281, 301, 380-383, 385-416, 418-583 are 
unpatentable under 35 USC 1 12 first paragr^h (§ 1 12-1) for lack of written 
desct^tion? 

b) Whether claims 105-173, 187-281, 301, 380-383, 385-416, 418-583 are 
uiq>atentable under 35 USC 1 12 first paragr^h (§ 1 12-1) for lack of enablement? 

c) Whether claims 1 87, 209, 235 and 279 are anticipated by Netravali et al. (4,245,248) 
under 35 USC 102(b) (§102)? 

d) Whether claim 472 is anticq)ated by Grumet (4,601,053) under 35 USC 102(e) 
(§102)? 

e) Whether claims 117, 148, 151, 173, 217, 229 and 385 are anticipated by Meagher 
(4,694,404) under 35 USC 102(e) (§102)? 

f) Whether claims 23 1 , 388 and 527 are anticipated by RogoflF et al. (4,590,569) under 
35 USC 102(e) (§102)? 

g) Whether claims 137, 153, 249 and 579 are anticipated by Sacks et al. (4,736,437) 
under 35 USC 102(e) (§102)? 

h) Whether claim 105 is anticipated by Taylor et al. (4,563,703) under 35 USC 102(e) 
(§102)? 
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Whether claims 1 IS, 127 and 380, as well as the lemaining pending claims, are 
anticipated by Tescher et al. (4,541,012) under 35 USC 102(e) (§102)? 

Whether claims 1 13, 125, 127, 198, 223, 238 and 261, as well as the remaining 
pending claims, are anticipated by Jain et al. ("Displacement Measurement and Its 
.^jplication in Interfiame Image Coding", TERR Transactions on Communications, vol. 
COM-29, No. 12, December 1981) under 35 USC 102(b) (§102)? 

Whether claims 105-108, 118, 119, 123, 124, 126, 135, 137, 143, 145, 148, 153, 
157, 188, 189, 197, 201, 203, 204, 206, 212, 214, 215, 218, 228, 231, 249, 255, 
264, 267, 388, 525, 527, 533, 535, 539, 553, 555, 557, 559, 561, 564, 573, 575, 
578 and 580 are anticipated by Fant (4,835,532) under 35 USC 102(e) (§102)? 

Whether claims 244, 245, 262 and 381 are unpatentable under 35 USC 103(a) (§ 
103) over Jain et al.. Displacement Measurement and Its Application in Interfiiame 
Image Coding, as appUed to claims above, and furflier in view of Tiemann (4375,650)? 

Whether claim 143 is unpatentable under 35 USC 103(a) (§ 103) over Sacks et al. 
(4,736,437) and Pincoffs et al. (3,638,188)? 

Whether claims 1 16, 131, 149, 166, 226 and 301, as well as their corresponding 
dependent claims, are ui^jatentable under 35 USC 103(a) (§ 103) over Fant 
(4,835,532) and Maguer et al. (3,967,233)? 

Whether claim 167, as well as its corresponding dependent claims, are unpatentable 
under 35 USC 103(a) (§ 103) over Fant (4,835,532), Maguer et al. (3,967,233) and 
Cleminson (4,675,829)? 
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p) Whether claims 120, 207, 232, 381 and 571, as well as their corresponding dependent 
claims, are unpatentable under 35 USC 103(a) (§ 103) over Fant (4,835,532) and 
Tescher (4,541,012)? 

q) Whether claim 2 1 1 , as well as its corresponding dependent claims, are uiq)atentable 

under 35 USC 103(a) (§ 103) over Fant (4,835,532), Tescher (4,541,012) and Taylor 
et al. (4,563,703)? 

r) Whether claims 556 and 572, as well as their corresponding dependent claims, are 
unpatentable under 35 USC 103(a) (§ 103) over Fant (4,835,532), Tescher 
(4,541,012) and Mosier (4,583,094)? 

s) Whether claim 567, as well as its corresponding dependent claims, is uiq)atentable 

under 35 USC 103(a) (§ 103) over Fant (4,835,532), Tescher (4,541,012) and Sidoti 
(3,885,325)? 

t) Whether claims 139, 196, 252, 422, 427, 558, 568, 570, 574 and 582, as well as their 
corresponding dependent claims, are uiq)atentable under 35 USC 103(a) (§ 103) over 
Fant (4,835,532) and Mosier (4,583,094)? 

u) Whether claims 274, 552 and 577, as well as their corresponding dependent claims, are 
unpatentable under 35 USC 103(a) (§ 103) over Fant (4,835,532), Mosier 
(4,583,094) and Cleminson (4,675,829)? 

v) Whether claims 536, 554 and 563, as well as their corresponding dependent claims, are 
unpatentable under 35 USC 103(a) (§ 103) over Fant (4,835,532), Mosier 
(4,583,094) and Tabata et al. (4,574,364)? 

w) Whether claim 147, as well as its corresponding dependent claims, are uiq)atentable 
under 35 USC 103(a) (§ 103) over Fant (4,835,532) and Tabata et al. (4,574,364)? 
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x) Whether claims 195 and 2 1 9, as well as their corresponding d/qpendeat claims, are 
unpatentable under 35 USC 103(a) (§ 103) over Fant (4,835,532), Tabata et al. 
(4,574,364) and Taylor et al. (4,563,703)? 

y) Whe&er claim 583, as well as its corresponding dependent claims, are unpatentable 
under 35 USC 103(a) (§ 103) over Fant (4,835,532), Tabata et al. (4,574,364) and 
Sidoti (3,885,325)? 

z) Whe&er claims 159, 161, 163, 165 and 193, as well as their corresponding dq)endent 
claims, are unpatentable under 35 USC 103(a) (§ 103) over Fant (4,835,532) and 
Cleminson (4,675,829)? 

aa) Whether claim 569, as well as its corresponding dependent claims, are m^atentable 
under 35 USC 103(a) (§ 103) over Fant (4,835,532), Cleminson (4,675,829) and 
Sidoti (3,885,325)? 

bb) Whether claims 190, 258, 276, 515, 549, 550, 562, 565 and 581, as well as Iheir 

corresponding dependent claims, are uiq)atentable under 35 USC 103(a) (§ 103) over 
Fant (4,835,532) and Sidoti (3,885,325)? 

cc) Whether claims 551, 560 and 576, as well as their corresponding dependent claims, are 
unpatentable under 35 USC 103(a) (§ 103) over Fant (4,835,532), Sidoti (3,885,325) 
and Lam et al. (4,576,577)? 

dd) Whether claim 398, as well as its corresponding dependent claims, are m^atentable 
under 35 USC 103(a) (§ 103) over Fant (4,835,532) and Lam et al. (4,576,577)? 
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Whether claim 133, as well as its corresponding dependent claims, are iiiq>atentable 
under 35 USC 103(a) (§ 103) over Meagher (4,694,404) and Tucker (4,546,433)? 

Whether claim 169, as well as its corresponding dependent claims, are ui^)atentable 
under 35 USC 103(a) (§ 103) over Meagher (4,694,404) and Cleminson 
(4,675,829)? 
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7,1 ARGUMENTS REGARDING EACH OF THE CLAIMS AND EACH OF THE 
REJECTIONS 

7AA Arguments Regarding The 35 USC 112-1 Written Description Reiection 

Independent claim 105 finds writtea restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 224. 227^ 248, and 400 depending from claim 105 find written 
restriction in the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally imsi5)portable for tiie reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 106 finds written restriction in the figures and in the specification, exan^jles 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally imsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 230, 250, 251, and 409 depending from claim 106 find written 
restriction in the figures and in the specification, exan^les of which are set forth in Tables 5 . 1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsiqyportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 107 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiQ)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 451, 463, 464, and 466 depending from claim 107 find written 
restriction in the figures and in the specification, exan^les of which are set forth in Tables 5 . 1 etseq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsiq)portable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 108 finds written lestriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally iinsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 454 depending from claim 108 finds written restriction in the figures and in 
the specification, exan[5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsqjportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 109 finds written restriction in the figures and in the specification, exaii5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 110, 112, 389. 497, 543, and 547 depending from claim 109 find 
written restriction in the figures and in the specification, exan:Q)les of are set forth in Tables 5.1 et 
seq and in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 113 finds written restriction in the figures arid in the specificatiori, exaii5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the written restriction 
rejection is legally iinsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 114 and 403 depending from claim 113 find written restriction in the 
figures and in the specification, exan^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 
- 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 115 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 406, 407, and 499 depending from claim 115 find written restriction in 
the figures and in the specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsq)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 



-63- 



Serial No. 08/464,034 



Independent claim 116 finds written restriction in the figures and in the specification, exan5>les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally iinsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 117 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 118 finds written restriction in the figures and in the specification, exan5>les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7,2, 7.3, and 7.4. 

Independent claim 119 finds written restriction in the figures and in the specification, exaii5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unstpportable for the reasons set forth in Sections 7,2, 7.3, and 7.4. 

Independent claim 120 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 457 depending from claim 120 finds written restriction in the figures and in 
the specification, exan5>les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 121 finds written restriction in the figures and in the specificatiori, exaiiq)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 122 and 396 depending from claim 121 find written restriction in the 
figures and in the specification, examples of which are set forth in Tables 5 . 1 etseq and in Sections 5 .2 
- 5.8. Further, the written restriction rejection is legally imsi5>portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 123 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 etseq and in Sections 5,2 - 5.8. Further, the written restriction 
rejection is legally xmsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Dependent claims 253, 254, and 266 dependin g frnm claim 12.^ find wriitftn tiRstridion m 
the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, tiie written restriction rejection is legally unsi^ortable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 124 finds written restriction in the figures and in the specification, exatiq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsn)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 467 and 468 depending from claim 124 find written restriction in the 
figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 
- 5.8. Further, the written restriction rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 125 finds written restriction in the figures and in the specification, exan5>les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 130, 411, and 501 depending from claim 12^ find written Tiestrictinn in 
the figures and in the specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 126 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 127 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally xmsi5)portable for the reasons set forth in Sections 72, 7.3, and 7.4. 

Dependent claims 129, 412, 414, and 502 depending frnm claim 127 find written 
restriction in the figures and in the specification, exair5)les of which are set forth in Tables 5.1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsiqyportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 128 finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the written restriction 
rejection is legally nnsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 132 and 134 depending from claim 128 find written restriction in the 
figures and in the specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 
- 5.8. Further, the written restriction rejection is legally unsiyportable for the reasons set forth in 
Sections 7.2, 7,3, and 7.4. 

Independent claim 131 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 133 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 135 finds written restriction in the figures and in the specification, exanples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 136 finds written restriction in the figures and in the specification, exaiiq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7,4. 

Dependent claim 138 depending from claim 136 finds written restriction in the figures and in 
the specification, exaiiq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7,3, and 7.4. 

Independent claim 137 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 27 8 and 386 depending from claim 137 find written restriction in the 
figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 
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- 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 139 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7,3, and 7.4. 

Independent claim 140 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 144 depending from claim 140 finds written restriction in the figures and in 
the specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 141 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the written restriction 
rejection is legally unsi5)portable for tiie reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 142 and 405 depending from claim 141 find written restriction in the 
figures and in the specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 

- 5.8. Further, the written restriction rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 143 finds written restriction in the figures and in the specification, exati^)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7,2, 7.3, and 7.4. 

Dependent claims 415, 419. 420^ and 505 depending from claim 143 find written 
restriction in the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsi5)portable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 145 finds written restriction in the figures and in the specification, exan[q)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8, Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forfli in Sections 7.2, 7.3, and 7.4. 
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Independent claim 146 finds written restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, tiie written restriction 
rejection is legally unsn)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 147 finds written restriction in the figures and in the specification, exanples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set fortti in Sections 7.2, 7.3, and 7.4. 

Independent claim 148 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5. 1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally iinstq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 149 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7,3, and 7.4. 

Independent claim 150 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 151 finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 152 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 72, 7.3, and 7.4. 

Independent claim 153 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiQ)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 154 finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 155 finds written restriction in Ihe figures and in the specification, exarr5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 156 finds written restriction in the figures and in the specification, exairq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 157 finds written restriction in the figures and in the specification, exainples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 158 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 160. 162. 164, 168, 170, 191. 192, 194, 202, 205, 208, 210, and 213 
depending from claim 158 find written restriction in the figures and in the specification, exanq)les of 
which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally Tinsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 159 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 393, 399, 401, and 548 depending from claim 159 find written 
restriction in the figures and in the specification, exanq)les of which are set forth in Tables 5 . 1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsi5>portable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 161 finds written restriction in the figures and in the specification, exan5)les 
of which are set fortii in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally xinsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 423, 424, 425, and 509 depending from claim 161 find written 
restriction in the figures and in the specification, exanq)les of which are set forth in Tables 5 . 1 et seq and 
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in Sections 52 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 163 finds written restriction in the figures and in the specification, exair5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 428, 430. and 507 depending from claim 163 find written restriction in 
the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsi^jportable for the reasons set forfh in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 165 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 166 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 167 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 169 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 72, 7.3, and 7.4. 

Independent claim 171 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 72, 7.3, and 7.4. 

Dependent claims 172> 421, 429, 431. and 437 depending from claim 171 find written 
restriction in the figures and in the specification, exaniples of which are set forth in Tables 5.1 et seq and 
in Sections 52 - 5.8. Further, the writt^ restriction rejection is legally unsi5)portable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 173 finds written lestriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 187 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 432, 434, and 445 depending from claim 1S7 find written restrictinn m 
the figures and in the specification, examples of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 188 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 189 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 190 finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 443 and 544 depending from claim 190 find written restriction in the 
figures and in the specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 
- 5.8. Further, the written restriction rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 193 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 195 finds written restriction in the figures and in the specification, exaiiq)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Dependent claims 426 and 510 depending from claim 195 find written restriction in the 
figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 

- 5.8. Further, the written restriction rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim IQfi finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Indepepdent claim 197 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7,4. 

Dependent claims 402. 404. and 408 depending from claim 197 find written restriction in 
the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 198 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 199 and 200 depending from claim 198 find written restriction in the 
figures and in the specification, exanq)les of which are set forth in Tables 5. 1 et seq and in Sections 5.2 

- 5.8. Further, the written restriction rejection is legally unsi5>portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 201 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependen t claims 444 and 446 depending from claim 201 find written restriction in the 
figures and in the specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 

- 5.8. Further, the written restriction rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 
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Independent claim 203 finds wdttm restriction in the figuies and m 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 73, and 7.4. 

Dependent claims 435, 436. and 438 depending from claim 203 find written restriction in 
the figures and in the specification, exan:^)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsq)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 204 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 410, 413. 416, and 447 depending from claim 204 find written 
restriction in the figures and in the specification, examples of which are set forth in Tables 5.1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 206 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 487, 488, and 490 depending from claim 206 find written restriction in 
the figures and in the specification, cxsaoaplcs of which are set forth in Tables 5.1 et seq and in Sections 
5,2 - 5.8. Further, the written restriction rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 207 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independe nt claiin 2flQ finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 449 and 450 depending from claim 209 find written restriction in the 
figures and in the specification, exarr5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 
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- 5.8. Further, the written restriction rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 211 finds written restriction in the figures and in the specificatioii,exan^ 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Furflier, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 212 finds vmttm restriction in the figures and in the specification, exan:9les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 440, 441, and 442 depending from claim 212 find written restriction in 
the figures and in the specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 214 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 215 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally xinsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7,4. 

Dependent claims 216, 221, and 222 depending from claim 215 find written restriction in 
the figures and in the specification, exan:5)les of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsiqyportable for the reasons set forth in 
Sections 7,2, 7.3, and 7.4. 

Independent claim 217 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 218 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi?)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 219 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 220 depending from claim 219 finds written restriction in the fijgures and in 
the specification, exaiiq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 223 finds written restriction in the figures and in the specification, exanf5)les 
of which are set forth in Tables 5.1 et sea and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 225, 234, 459, 460, 461, and 545 depending from claim 223 firKi 
written restriction in the figures and in the specification, examples of which are set forth in Tables 5. 1 et 
seq and in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7,3, and 7.4. 

Independent claim 226 finds written restriction in the figures and in the specification, acan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 462 depending from claim 226 finds written restriction in the figures and in 
the specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 228 finds written restriction in the figures and in the specification, exanples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 229 finds written restriction in the figures and in the specification, exatr^>les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 465 depending from claim 229 finds written restriction in the figures and in 
the specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
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Further, the written restriction rejection is legally imsiq)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 231 finds written restriction in the figures and in the specification, exaii5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 232 finds written restriction in the figures and in the specification, exan[q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5,2 - 5.8. Further, the written restriction 
rejection is legally unsiQ)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 233. 469. 470. 479, and 493 depending from claim 232 find written 
restriction in Ihe figures and in the specification, exan^les of which are set forth in Tables 5.1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsupportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 235 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 72, 7.3, and 7.4. 

Dependent claims 236. 237. 471. and 473 depending from claim 235 find written 
restriction in the figures and in tiie specification, examples of which are set forth in Tables 5.1 et seq and 
in Sections 52 - 5.8. Further, the written restriction rejection is legally unsi^jportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 238 finds written restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 239. 240. and 475 depending from claim 2.^8 find written restriction in 
the figures and in the specification, exanc^les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 241 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasoxis set forth in Sections 7.2, 7.3, and 7.4. 
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Dependent claims 242, 243. 477. and 478 depending from claim 241 find written 
restriction in the figures and in the specification, examples of which are set forth in Tables 5 . 1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsiq>portable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 244 finds written restriction in the figures and in the specification, exant^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 245, 246. 247, and 480 depending from claim 244 find written 
restriction in the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally uiisiq)portable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 249 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Fxirther, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 252 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 255 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent clflims 2^6. 257. and 486 depending from claim 255 find written restriction in 
the figures and in the specification, exan^jles of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 258 finds written restriction in the figures and in the specification, exatt^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 259. 260. and 546 depending from claim 258 find written restriction in 
the figures and in the specification, exanples of which are set forth in Tables 5.1 et seq and in Sections 
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5.2 - 5.8. Further, the written restriction rejection is legally unsiqyportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 261 finds written restriction in the figures and in the specification, e?canq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 262, 263, 433. 492. and 494 depending from claim 261 find written 
restriction in the figures and in tiie specification, exan^les of which are set forth in Tables 5.1 et seq and 
in Sections 52 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 264 finds written restriction in the figures and in the specification, exaiiq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 265. 268. 269. and 495 depending from claim 264 find written 
restriction in the figures and in the specification, exaiiq)les of which are set forth in Tables 5.1 et seq and 
in Sections 52 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 267 finds written restriction in the figures and in the spedfication, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 498 depending from claim 267 finds written rgstriction in the figures and in 
the specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiQjportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 270 finds written restriction in the figures and in the spedficatiori, exan:5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 271. 272. 496. and 500 depending frnm claim 270 find written 
restriction in the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq and 
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in Sections 52 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 273 finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 275, 439, and 503 depending from claim 273 find written restriction in 
the figures and in the specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 274 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 276 finds written restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsn)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 277 and 506 depending from claim 276 find written restriction in the 
figures and in the specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 
- 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons set forfli in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 279 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 280, 281, 452, and 508 depending from claim 279 find written 
restriction in the figures and in the specification, examples of which are set forth in Tables 5.1 et seq and 
in Sections 52 - 5.8. Further, the written restriction rejection is legally unsiqjportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 301 finds written restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 380 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally imsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 381 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 382 finds written restriction in the figures and in the specification, exarnples 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for tiie reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 383 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7,3, and 7.4. 

Independent claim 385 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 387 depending from claim 385 finds written restriction in the figures and in 
the specification, exairq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 388 finds written restriction in the figures and in the specification, exaniples 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiQ)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 476 depending from claim 388 finds written restriction in the figures and in 
the specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 390 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Dependent claims 391. 392. and 394 dependin g frnm claim .^Qn find written TiestricrinTi in 
the figures and in the specification, examples of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the written restriction rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 395 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5,1 etseq and in Sections 5.2 - 5.8. Further, tiie written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7.2, 73, and 7.4. 

Dependent claim 397 depending from claim 395 finds written restriction in the figures and in 
the specification, exan:q)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsl^)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 422 finds written restriction in the figures and in the specification, 
examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written 
restriction rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 427 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7,4. 

Independent claim 448 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8, Further, the written restriction 
rejection is legally unsq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 455 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Fxirther, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7,2, 7.3, and 7.4. 

Dependent claim 474 depending from claim 455 finds written restriction in the figures and in 
the specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 
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Independent claim 472 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 485 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 484 depending from claim 485 finds written restriction in the figures and in 
the specification, exan:q)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 511 finds written restriction in the figures and in the spedficatiori^emi^les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7,2, 7.3, and 7.4. 

Dependent claim 512 depending from claim 511 finds written restriction in the figures and in 
the specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 513 finds written restriction in the figures arid ia the specificatiori,^can:9les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 514 depending from claim 513 finds written restriction in the figures and in 
the specification, exan:q)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 
7,3, and 7.4. 

Independent claim 515 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 516 depending from claim 515 finds written restriction in the figures and in 
the specification, examples of which are set forfli in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
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Further, the written restriction rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 517 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5. 1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 518 depending from claim 517 finds written restriction in the figures and in 
the specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, flie written restriction rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.3, and 7,4. 

Independent claim 519 finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 520 depending from claim 519 finds written restriction in the figures and in 
the specification, exan^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsqjportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 521 finds written restriction in the figures and in the specification, examples 
of which are set forth in Tables 5,1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 522 depending from claim 521 finds written restriction in the figures and in 
the specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsi5>pQrtable for the reasons set forth in Sections 7,2, 
7.3, and 7.4. 

Independent claim 523 finds written restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5,1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 12, 73, and 7.4. 

Dependent claim 524 depending from claim 523 finds written restriction in the figures and in 
the specification, exarc5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
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Further, the written restriction rejection is legally unsipportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 525 finds written restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 526 depending from claim 525 finds written restriction in the figures and in 
the specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 527 finds written restriction in the figures and in the specification, cxaxnplcs 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 528 depending from claim 527 finds written restriction in the figures and in 
the specification, exarq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsipportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 529 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 530 depending from claim 529 finds written restriction in the fisfures and in 
the specification, exanqjles of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7,3, and 7.4. 

Independent claim 531 finds written restriction in the figures and in the specification, exaniples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 532 depending from claim ^,^1 finds written restriction in the figures and in 
the specification, exanqjles of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
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Further, the written restriction rejection is legally iinsi5>portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 533 finds written restriction in the figures and in the spedfication, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 72, 7.3, and 7.4. 

Dependent claims 111. 418. 491, 504. and 534 depending from claim 533 find written 
restriction in the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and 
in Sections 5.2 - 5.8. Further, the written restriction rejection is legally unsi^portable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 535 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claims 453. 456. and 458 depending from claim 535 find written restriction in 
the figures and in the specification, exanq)les of which are set forth in Tables 5 . 1 etseq and in Sections 
5.2 - 5.8. Fxirther, the written restriction rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.4. 

Independent claim 536 finds written restriction in the figures and in the specification, exanfq)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 537 finds written restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 538 depending from claim 537 finds written restriction in the figures and in 
the specification, exan:q)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 539 finds written restriction in the figures and in the specification, exairq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Dependent claims 482, 483. and 540 depending from claim 539 find written 
restriction in the figures and in the specification, examples of which are set forth in Tables 5 . 1 et seq and 
in Sections 5.2 - 5,8. Further, the written restriction rejection is legally iinsupportable for the reasons 
set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim ^41 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsig)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Dependent claim 542 depending from claim 541 finds written restriction in the figures and in 
the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 

Independent claim 549 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independe nt claim S^fl finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independe nt claim ^^1 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5,2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth iq Sections 7.2, 7.3, and 7.4. 

Independe nt claim finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for tiie reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 553 finds written restriction in the figures and in the specification, GKsmaplcs 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independ ent claim .S^4 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, tiie written restriction 
rejection is legally unsi?>portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 555 finds written lestriction in the figures and in the spedfication, exaiiq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 556 finds written restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 557 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 558 finds written restriction in the figures and in the specification, exanples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 559 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 560 finds written restriction in the figures arid in tiiespecificatioii,exan5)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for tiie reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 561 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 562 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, tiie written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 563 finds written restriction in the figures arid in the specificatioii,exariq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 564 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 565 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.4, 

Independent claim 566 finds written restriction in the figures and in the specification, exaii5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 567 finds written restriction in the figures and in the specification, exarrples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim ^fiS finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written resttiction 
rejection is legally unsupportable for the reasons set forth in Sections 72, 7.3, and 7.4. 

Independent claim 569 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 570 finds written restriction in the figures and in the specification, exan:ples 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7,3, and 7.4. 

Independent claim 571 finds written restriction in the figures and in the specification, exarr5)les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4, 

Independe nt claim ^72 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 573 finds written lestriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 574 finds written restriction in the figures and in the specification, exanq}les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 575 finds written restriction in the figures and in the specification, exanq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 576 finds written restriction in the figures and in the specification, exaxiq)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 577 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 578 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally Tinsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 579 finds written restriction in the figures and in the specification, exan5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 580 finds written restriction in the figures and in the specification, exaitq}les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsn)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 

Independent claim 581 finds written restriction in the figures and in the specification, exan^les 
of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4. 
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Independent claim 582 finds writtea restriction in the figures and in the specification, exan:5)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5,8. Further, the written restriction 
rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.4, 

Independent claim 583 finds writtm restriction in the figures and in the specification, exan:q)les 
of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the written restriction 
rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.4, 

Dependent claims 543, 544, 545. 546, 547, and 548 find written restriction in the figures and 
in the specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the written restriction rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 
7.3, and 7.4. 



7.1,2 Argmnents Regarding The 35 USC 112-1 Enablement Reiection 

Independent claim 105 finds adequate support for enablement in the figures and in the 
specification, exair5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 224, 227, 248, and 400 depending from claim 105 find adequate 
si5>port for enablement in the figures and in the specification, exanq)les of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7,3, and 7.5. 

Independent claim 106 finds adequate si5>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 230, 250, 251, and 409 depending from claim 106 find adequate 
si5>port for enablement in the figures and in the specification, exan5)les of which are set forth in Tables 
5 . 1 etseq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 107 finds adequate sqjport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 451, 463. 464. and 466 depending from claim 107 find adequate 
support for enablement in the figures and in the specification, examples of which are set forth in Tables 

5.1 et seq and in Sections 5,2 - 5.8. Further, the enablement rejection is legally unsi^jportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 108 finds adequate siq^port for enablement in the figures and in the 
specification, exaii5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 454 depending from claim 108 finds adequate siqyport for enablement in 
the figures and in the specification, examples of which are set forth in Tables 5.1 et seq and in Sections 

5.2 - 5,8. Further, the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7,3, and 7.5. 

Independent claim 109 finds adequate sqjport for aiablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim s 110, 112, 389, 497. 543. and 547 depending from claim 109 find 
adequate st5)port for enablement in the figures and in the specification, cxasxipks of which are set forth 
in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5>portable 
for the reasons set forth in Sections 7,2, 7.3, and 7.5. 

Independent claim 113 finds adequate siqjport for enablement in the figures and in the 
specification, exarq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7,5. 

Dependent claims 114 and 403 depending from claim 113 find adequate si^port for 
enablement in the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the reasons set 
forth in Sections 7.2, 7,3, and 7.5. 
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Independent claim 115 finds adequate support for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally xmsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 406. 407, and 499 depending from claim 115 find adequate support for 
enablement in the figures and in the specification, exanq)les of which are set forth in Tables 5. 1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for tiie reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 116 finds adequate support for enablement in die figures and in the 
specification, exan^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5, 

Independent claim 117 finds adequate siq>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 118 finds adequate siq>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally imsiqyportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 119 finds adequate sq>port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 120 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 457 depending from claim 120 finds adequate siq>port for enablement in 
the figures and in flie specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally xmsiqjportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 121 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Dependent claims 122 and 396 depending from claim 121 find adequate sn)port for 
enablement in the figures and in the specification, exarrq)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Fiirther, the enablement rejection is legally unsn)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 123 finds adequate siQ>port for enablement ia the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 253. 254. and 266 depending from claim 123 find adequate siq)port for 
enablement in the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiq)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 124 finds adequate support for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 467 and 468 depending from claim 124 find adequate sq)port for 
enablement in the figures and in the specification, exan:5)les of which are set forth in Tables 5.1 etseq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi^portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 125 finds adequate siqjport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 130, 411. and 501 depending from claim 125 find adequate siq)port for 
enablement in the figures and in the specification, examples of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiq)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 126 finds adequate siqjport for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Independeiit claim 127 finds adequate support for enablement in the figures and in the 
specification, exan^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 129^ 412, 414. and 502 depending from claim 127 find adequate 
support for enablement in the figures and in the specification, Qxamplos of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 128 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 132 and 134 depending frnm claim 128 find adequate si^port for 
enablement in the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 131 finds adequate siqiport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 133 finds adequate siqjport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 135 finds adequate si5)port for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 136 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 138 depending from claim 1.^6 finds adequate si5)port for enablement in 
the figures and in the specification, exan[q)les of which are set forth in Tables 5.1 etseq and in Sections 
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5.2 - 5.8. Further, the enablement rejection is legally xmsi5)portable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 137 finds adequate sq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 278 and 386 depending from claim 137 find adequate si5)port for 
enablement in the figures and in the specification, examples of which are set forth in Tables 5.1 etseq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 139 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 140 finds adequate siq)port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 144 depending from claim 140 finds adequate support for enablement in 
the figures and in the specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 141 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 142 and 405 depending from claim 141 find adequate siq>port for 
enablement in the figures and in the specification, exan:q)les of which are set forth in Tables 5 . 1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 143 finds adequate support for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Dependent claims 415. 419, 420. and 505 depending from claim 143 find adequate 
siqjport for enablement in the figures and in the specification, exan5)les of which are set forfti in Tables 
5. 1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 145 finds adequate siq^port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 146 finds adequate support for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independe nt claim 147 finds adequate siqjport for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 148 finds adequate support for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 149 finds adequate sqjport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiQ>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 150 finds adequate siq>port for enablement in the figures and in the 
specification, exan[q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forfli in Sections 7.2, 7.3, and 7.5, 

Independent claim 151 finds adequate siqjport for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 152 fiaids adequate siqjport for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 72, 7.3, and 7.5. 
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Independent claim 153 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5,1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 154 finds adequate su|)port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5,8. Further, 
the enablement rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.3, and 7,5. 

Independent claim 155 finds adequate siqyport for enablement in the figures and in the 
specification, exanq>les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5>portable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Independent claim 156 finds adequate siqjport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Fxirther, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Independe nt claim 1^7 finds adequate siqjport for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5,8. Further, 
the enablement rejection is legally unst5>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 158 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
tiie enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7,2, 7.3, and 7.5. 

Dependent claims 160, 162, 164, 168, 170, 191> 192, 194. 202, 205, 208, 210. and 213 
dependin£[ from clflim 1S» find adequate stqjport for enablement in the figures and in the specification, 
examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the enablement 
rejection is legally unsi^portable for the reasons set forth in Sections 7,2, 7.3, and 7.5. 

Independent claim 159 finds adequate support for enablement in the figures and in the 
specification, exan:5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5,8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 12, 7.3, and 7.5. 

Dependent cla ims 393, 399, 401, and 548 depending from claim 159 find adequate 
support for enablement in the figures and in the specification, exan^)les of which are set forth in Tables 
5.1 etseq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsq)portable for the 
reasons set forth in Sections 7.2, 7.3, and 7,5. 
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Independent claim 161 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7,5. 

Dependent claims 423, 424, 425, and 509 depending from claim 161 find adequate 
siqyport for enablement in the figures and in the specification, examples of which are set forth in Tables 
5 . 1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsipportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 163 finds adequate siqDport for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 428, 430, and 507 depending from claim 16,^ find adequate siq)port for 
enablement in the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 165 finds adequate siq>port for oiablement in the figures and in the 
specification, exan:^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 166 finds adequate siq>port for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Furflier, 
die enablement rejection is legally imsiqyportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 167 finds adequate support for enablement in the figures and in the 
specification, exan:5)les of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally uns\q>portable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Independent claim 169 finds adequate support for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5. 1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqiportable for the reasons set forth in Sections 12, 13, and 7.5. 

Independent claim 171 finds adequate siqq)ort for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Dependent claims 172, 421. 429. 431. and 437 depending from clfllm 171 find adequate 
si^jport for enablement in the figures and in the specification, exan^les of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, ttie enablement rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 173 finds adequate siq)port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 187 finds adequate siq>port for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 432. 434. and 445 depending from claim 187 find adequate support for 
enablement in the figures and in the specification, examples of which are set forth in Tables 5 . 1 etseq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiq)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 188 finds adequate si5>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 189 finds adequate support for enablement in the figures and in the 
specification, exan:^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 190 finds adequate siq>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 443 and 544 depending from claim 190 find adequate support for 
enablement in the figures and in the specification, exancq)les of which are set forth in Tables 5.1 etseq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally imsupportable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 193 finds adequate siqjport for enablement in the figures and in the 
specification, exanf^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 195 finds adequate siq>port for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 426 and 510 depending from claim 195 find adequate si5)port for 
enablement in the figures and in the specification, exair^les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiq)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 196 finds adequate siqyport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Furflier, 
the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 197 finds adequate support for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 402. 404> and 408 depending from claim 197 find adequate siqyport for 
enablement in the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 198 finds adequate support for enablement in the figures and in the 
specification, exaiiq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally imsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 199 and 200 depending from claim 198 find adequate siq)port for 
enablement in the figures and in the specification, exan^les of which are set forth in Tables 5 . 1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiq>portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 201 finds adequate siq>port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 444 and 446 depending from claim 201 find adequate sipport for 
enablement in the figures and in the specification, exan:5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 203 finds adequate siqrport for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 435, 436. and 438 depending from claim 203 find adequate siq)port for 
enablement in the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally xmsiq)portable for the reasons set 
forth in Sections 7.2, 7,3, and 7.5. 

Independent claim 204 finds adequate siq>port for enablement in the figures and in the 
specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forfli in Sections 7.2, 7.3, and 7.5. 

Dependent claims 410, 413, 416, and 447 depending from claim 204 find adequate 
siq>port for enablement in the figures and in the specification, exanq)les of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiqyportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 206 finds adequate support for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiQ)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependen t claims 4 87, 488, and 490 depending fronn rlflim 206 find adequate si5)port for 
enablement in the figures and in the specification, exan^les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 207 finds adequate support for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5,8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 209 finds adequate siq>port for enablement in the figures and in the 
specification, exarrples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for tiie reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 449 and 450 depending from claim 209 find adequate si5)port for 
enablement in the figures and in the specification, exarr^les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 211 finds adequate su|>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 212 finds adequate siQ>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally uixsupportable for the reasons set forth in Sections 12, 7.3, and 7.5. 

Dependent claims 440. 441. and 442 depending from claim 212 find adequate support for 
enablement in the figures and in the specification, exan:5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiq)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 214 finds adequate su|)port for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Fxirther, 
the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 215 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7,2, 7.3, and 7.5. 

Dependent claims 216. 221. and 222 depending from claim 215 find adequate siq)port for 
enablement in the figures and in the specification, examples of which are set forth in Tables 5. 1 et seq 
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and in Sections 5.2 - 5.8. Further, the enablement rejection is legally nnsupportable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 217 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 218 finds adequate siq)port for enablement in the figures and in the 
specification, exan^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 219 finds adequate siq>port for enablement in the figures and in the 
specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 220 depending from claim 219 finds adequate siqjport for enablement in 
the figures and in the specification, exaii5)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsi^jportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 223 finds adequate siq>port for enablement in the figures and in the 
specification, exan[5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqiportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 225. 234, 459. 460, 461. and 545 depending from claim 223 find 
adequate siq)port for enablement in the figures and in the specification, exan^les of which are set forth 
in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable 
for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 226 finds adequate siqyport for enablement in the figures and in the 
specification, exairq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Fxirther, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Dependent claim 462 depending from claim 226 finds adequate siq>port for enablement in 
the figures and in the specification, exaiiq)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 



-103- 



Serial No. 08/464,034 



Independent claim 228 finds adequate siq>port for enablement in the figures and in the 
specification, exaniples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Independent claim 229 finds adequate su|>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 465 depending from claim 229 finds adequate siq>port for enablement in 
the figures and in the specification, exanq)les of which are set forth in Tables 5 . 1 etseq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsi^jportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 231 finds adequate siq^port for enablement in the figures and in the 
specification, exarq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 232 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 233, 469, 470, 479^ and 493 depending from claim 232 find adequate 
siq>port for enablement in the figures and in the specification, exanq)les of which are set forth in Tables 
5.1 etseq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 235 finds adequate siq>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 236, 237, 471, and 473 depending from claim 235 find adecmate 
siqjport for enablement in the figures and in the specification, exan^les of which are set forth in Tables 
5.1 etseq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the 
reasons set forth in Sections 7,2, 7.3, and 7.5. 
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Independent claim 238 finds adequate siqjport for enablement in the fi 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally xmsi5)portable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Dependent claims 239, 240, and 475 depending from claim 238 find adequate si5)port for 
enablement in the figures and in the spedficatian, exan5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsipportable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 241 finds adequate siQ)port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Fxirther, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 242, 243, 477, and 478 depending from claim 241 find adequate 
si^ort for enablement in the figures and in the specification, exan5)les of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Fiirfher, the enablement rejection is legally unsiqyportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 244 finds adequate siq>port for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Dependent claims 245, 246, 247, and 480 depending from claim 244 find adequate 
siqjport for enablement in the figures and in the specification, examples of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 249 finds adequate support for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 252 finds adequate siqjport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 



-105- 



Serial No. 08/464,034 



Independent claim 255 finds adequate siq^port for enablement in the figures and in the 
specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 256^ 257. and 486 depending from claim 255 find adequate s\q)port for 
enablement in the figures and in the specification, exan^les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsq)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 258 finds adequate siq)port for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 259. 260, and 546 depending from claim 258 find adequate si5)port for 
enablement in the figures and in the specification, exan:q)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 261 finds adequate support for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 262, 263, 433, 492^ and 494 depending from claim 261 find adequate 
support for enablement in the figures and in the specification, exanq)les of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 264 finds adequate support for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally uns^jportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 265, 268, 269, and 495 depending from claim 264 find adequate 
si5)port for enablement in the figures and in the specification, exan:q)les of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, flie enablement rejection is legally unsi5)portable for the 
reasons set forth in Sections 7.2, 7.3, and 7,5. 
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Independent claim 267 finds adequate support for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 73, and 7.5. 

Dependent claim 498 depending from claim 267 finds adequate siq>port for enablement in 
the figures and in the specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for tiie reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 270 finds adequate sq>port for enablement in the figures and in the 
specification, exaii5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 271, 272, 496, and 500 depending from claim 270 find adecmate 
support for enablement in the figures and in the specification, CKsanplcs of which are set forth in Tables 
5. 1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 273 finds adequate siqiport for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 275, 439, and 503 depending from claim 273 find adequate support for 
enablement in the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, tiie enablement rejection is legally unsiq>portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 274 finds adequate support for enablemCTit in tbe figures and in tiie 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7,3, and 7.5. 

Independent claim 276 finds adequate siq)port for enablement in the figures and in the 
specification, exarr^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 277 and 506 depending from claim 276 find adeqxiate si^port for 
enablement in the figures and in the specification, exan[5)les of which are set forth in Tables 5.1 et seq 
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and in Sections 5.2 - 5.8. Further, the enablement rejection is legally iinsiq)portable for the reasons set 
fortti in Sections 7.2, 7.3, and 7.5. 

Independent claim 279 finds adequate support for enablement in the figures and in the 
specification, exanples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 280. 281. 452. and 508 depending from claim 279 find adequate 
siqjport for enablement in the figures and in the specification, exanoples of which are set forth in Tables 
5 . 1 et seq and in Sections 5.2 - 5,8. Further, the enablement rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.3, and 7,5. 

Independent claim 301 finds adequate siqTport for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 380 finds adequate siqjport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Fxirther, 
the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7,5. 

Independent claim 381 finds adequate sqjport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 382 finds adequate siqyport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 383 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 385 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 387 depending from claim 385 finds adequate si5>port for enablement in 
the figures and in the specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 
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5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 388 finds adequate sq>port for enablement in the figures and in the 
specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 476 depending from claim 388 finds adequate si5)port for enablement in 
the figures and in the specification, exaii5)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 390 finds adequate support for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 391, 392. and 394 depending from claim 390 find adequate si5)port for 
enablement in the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 395 finds adequate support for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 397 depending from claim 395 finds adequate si5>port for enablement in 
the figures and in the specification, exair5)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 422 finds adequate siq>port for enablement in the figures and in the 
specification, exanf^jles of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqrportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 427 finds adequate siq>port for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally uiisq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 448 finds adequate siq>port for enablement in the figures and in the 
specification, exan:^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 455 finds adequate siqjport for enablement in tiie figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 474 depending from claim 455 finds adequate siQ>port for enablement in 
the figures and in the specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally xinsiqjportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 472 finds adequate siqyport for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 485 finds adequate support for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Fxulher, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 484 depending from claim 485 finds adequate support for enablement in 
the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, tiie enablement rejection is legally unsiq)portable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim S1 1 finds adequate siq^ort for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 512 depending from claim 511 finds adequate siq>port for enablement in 
the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally uns^>portable for the reasons set forth in Sections 
7,2, 7.3, and 7.5. 
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Independent claim 513 finds adequate siq>port for enablement in the fig^ 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 514 depending from claim 513 finds adequate siq>port for enablement in 
the figures and in the specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 515 finds adequate si^ort for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 516 depending from claim 515 finds adequate support for enablement in 
the figures and in the specification, exanq)les of which are set forth in Tables 5,1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsupportable for tiie reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 517 finds adequate siqyport for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^jportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 518 depending from claim 517 finds adequate siq>port for enablement in 
the figures and in the specification, exan:yles of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 519 finds adequate sq>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^ortable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim S20 depending from claim 519 finds adequate st5)port for enablement in 
the figures and in the specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 
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Independent claim 521 finds adequate siqjport for enablement in the figures and in the 
specification, exarrq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 522 depending from claim 521 finds adequate siqjport for enablement in 
the figures and in the specification, exaii5)les of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsi^jportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 523 finds adequate siq>port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 524 depending from claim 523 finds adequate siq)port for enablement in 
the figures and in the specification, exan:5)les of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsupportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independe nt claim ^2^ finds adequate siqjport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 526 depending from claim 525 finds adequate support for enablement in 
the figures and in the specification, examples of which are set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, tiie enablement rejection is legally unsupportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 527 finds adequate svqjport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 528 depending from claim 527 finds adequate si5>port for enablement in 
the figures and in the specification, examples of which are set forth in Tables 5 . 1 etseq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally xmsupportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 
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Independent claim 529 finds adequate siQ>port for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 530 depending from claim 529 finds adequate support for enablement in 
the figures and in the specification, examples of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally xinsupportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 531 finds adequate siq>port for enablement in the figures and in the 
specification, exanq)les of which are set forfli in Tables 5.1 et seq and in Sections 5.2 - 5.8. Furflier, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 532 depending frnm claim ^31 finds adequate siQ>port for enablement in 
the figures and in the specification, exan:^)les of which are set forth in Tables 5 . 1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 
7,2, 7.3, and 7.5. 

Independent claim 533 finds adequate siqyport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 111, 418. 491, 504, and 534 depending from claim 533 find adequate 
support for enablement in the figures and in the specification, exanq)les of which are set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 535 finds adequate siqjport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 453, 456, and 458 depending from claim 535 find adequate si5)port for 
enablement in the figures and in the specification, exan^les of which are set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set 
forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 536 finds adequate siqjport for enablemeat in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Fiirther, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 537 finds adequate siqjport for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 538 depending from claim 537 finds adequate siqjport for enablement in 
the figures and in the specification, examples of which are set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 539 finds adequate siq)port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^yportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 481. 482. 483. and 540 depending from claim 539 find adequate 
siqjport for enablement in the figures and in the specification, exan5)les of which are set forth in Tables 

5.1 etseq and in Sections 5.2 - 5.8. Further, the enablement rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 541 finds adequate siq>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claim 542 depending from claim ^1 finds adequate support for enablement in 
the figures and in the specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 

5.2 - 5.8. Further, the enablement rejection is legally unsvqjportable for the reasons set forth in Sections 
7.2, 7.3, and 7.5. 

Independent claim 549 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 550 finds adequate sq>port for enablement in the figures and in the 
specification, exan:5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^ortable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 551 finds adequate support for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 552 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 553 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 554 finds adequate siq>port for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^jportable for the reasons set forth in Sections 7.2, 7.3, and 7.5, 

Independent claim 555 finds adequate siq^port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 72, 7.3, and 7.5. 

Independent claim 556 finds adequate siq>port for enablement in the figures and in the 
specification, exan^)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally xmsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 557 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5, 

Independent claim 558 finds adequate siq)port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 559 finds adequate siqjport for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 52 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 560 finds adequate siq>port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 561 finds adequate siqjport for enablement in the figures and in the 
specification, exan:^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 562 finds adequate siQ>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 563 finds adequate siq>port for enablement in the figures and in the 
specification, exanples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 564 finds adequate support for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsx5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 565 finds adequate siqjport for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 566 finds adequate siqyport for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Fxirther, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 567 finds adequate siq>port for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 568 finds adequate siq^port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 569 finds adequate siq>port for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 570 finds adequate support for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 571 finds adequate siQ>port for enablement in the figures and in the 
specification, exan:q)les of which are set forth in Tables 5.1 et seq and ia Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 572 finds adequate siq)port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally \msiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 573 finds adequate siqiport for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 574 finds adequate siqjport for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally xmsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 575 finds adequate support for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 576 finds adequate siqTport for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 
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Independent claim 577 finds adequate support for enablement in the figures and in the 
specification, exanq)les of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 578 finds adequate si5)port for enablement in the figures and in the 
specification, examples of which are set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7,3, and 7.5. 

Independent claim 579 finds adequate support for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 580 finds adequate siq^ort for enablement in the figures and in the 
specification, exan^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 581 finds adequate si^jport for enablement in the figures and in the 
specification, exaiiq)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi^yportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 582 finds adequate support for enablement in the figures and in the 
specification, exant^les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsi:q)portable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Independent claim 583 finds adequate siq>port for enablement in the figures and in the 
specification, exan5)les of which are set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the enablement rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.3, and 7.5. 

Dependent claims 543. 544, 545. 546, 547. and 548 find adequate si?)port for enablement 
in the figures and in the specification, exant^les of which are set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the enablement rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.3, and 7.5. 
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7.1.3 Arguments Regarding The 35 USC 102 AnticiDatioii Reiection 

Independent claim 187 distinguishes Netravali et al. (4^45^48) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legaQy iinsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 209 distinguishes Netravali et al. (4,245,248) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiQ>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 235 distinguishes Netravali et al. (4,245,248) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 279 distinguishes Netravali et al. (4,245,248) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally xinsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 472 distinguishes Grumet (4,601,053) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsx^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 117 distinguishes Meagher (4,694,404) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 148 distinguishes Meagher (4,694,404) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 151 distinguishes Meagher (4,694,404) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 173 distinguishes Meagher (4,694,404) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7,6, and 7.7. 
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Independent claim 217 distinguishes Meagher (4,694,404) with a novel combination of 
limitations set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 229 distinguishes Meagher (4,694,404) with a novel combination of 
limitations set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 12, 7.6, and 7.7. 

Independent claim 385 distinguishes Meagher (4,694,404) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally imsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 231 distinguishes Rogoflf et al. (4,590,569) with a novel combination of 
limitations set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 388 distinguishes Rogoflf et al. (4,590,569) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 527 distinguishes Rogoflf et al. (4,590,569) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi^yportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 137 distinguishes Sacks et al. (4,736,437) with a novel combination of 
limitations set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, tiie anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 153 distinguishes Sacks et al. (4,736,437) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 249 distinguishes Sacks et al. (4,736,437) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 579 distinguishes Sacks et al, (4,736,437) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 105 distinguishes Taylor et al. (4,563,703)with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi^jportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 105 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 224. 227. 248, and 400 depending from claim 105 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 106 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 230, 250, 251, and 409 depending from claim 106 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 107 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiQjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 451, 463, 464, and 466 depending from claim 107 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsiqyportable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 
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Independent claim 108 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 454 depending from claim 108 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally \msiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 109 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 110. 112. 389, 497. 543, and 547 depending from claim 109 
distinguish Tescher et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 et 
seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 113 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 114 and 403 depending from claim 113 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 115 distinguishes Tescher et al. (4,541,012) with a novel combination of 
Umitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally uns\q)portable for the reasons set forfli in Sections 7.2, 7.6, and 7.7. 

Dependent claims 406. 407, and 499 depending from claim 115 distinguish Tescher et al. 
(4,541,012) with a novel combination of Umitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 
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Independent claim 116 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 117 distinguishes Tescher et al, (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsx5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 118 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 119 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 120 distinguishes Tescher et al. (4,541,012) witii a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Fiirther, the anticipation rejection is 
legally unsxqjportable for the reasons set forth in Sections 7.2, 7,6, and 7.7. 

Dependent claim 457 depending from claim 120 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 121 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally xmsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 122 and 396 depending from claim 121 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 123 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8, Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Dependent claims 253, 254. and 266 depend ing frnm claim 12,^ distinpuish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally iinsi5>portable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 124 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 467 and 468 depending from claim 124 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 125 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 130. 411. and 501 depending from claim 125 distinguish Tescher et al 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 126 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Fiirther, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7,6, and 7.7. 

Independent claim 127 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 129. 412. 414. and 502 depending from claim 127 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 
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Independent claim 128 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 132 and 134 depending from claim 128 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 131 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 133 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsnjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7, 

Independent claim 135 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Fiirther, the anticipation rejection is 
legally unsx5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 136 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 138 depending from claim 136 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 137 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 278 and 386 depending from claim 137 distinguish Tescher et aL 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally uns^jportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 
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Independent claim 139 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 140 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 144 depending from claim 140 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5,8. Further, 
the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 141 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 142 and 405 depending from claim 141 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 143 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 415. 419. 420. and 505 depending from claim 143 distinguish Tescher 
et al. (4,541,012) with a novel combination of Umitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 145 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5,8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 146 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 147 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Fiirther, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 148 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 149 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 150 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 151 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsx5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 152 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 153 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7, 

Independent claim 154 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 155 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 156 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 157 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 158 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 160, 162. 164. 168> 170, 191> 192, 194, 202, 205, 208, 210. and 213 
depending from claim 158 distinguish Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7,7. 

Independent claim 159 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 393, 399, 401, and 548 depending from claim 159 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 161 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 423, 424, 425, and 509 depending from claim 161 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 
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Independent claim 163 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is 
legally unsi^jportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 428, 430, and 507 depending from claim 163 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 165 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, Ihe anticipation rejection is 
legally unsi5>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 166 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 167 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqiportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 169 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 171 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 172, 421, 429, 431, and 437 depending from claim 171 distinguish 
Tescher et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 173 distinguishes Tescher et al. (4,541,012) witii a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally xmsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 187 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5,1 et seq and in Sections 5.2 - 5.8. Fxirther, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 432, 434^ and 445 depending from claim 187 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 188 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 189 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7,6, and 7.7. 

Independent claim 190 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 443 and 544 depending from claitn 190 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsi^jportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 193 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, tiie anticipation rejection is 
legally xjnsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 195 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsxq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 426 and 510 depending from claim 195 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
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5.8. Further, the anticipation rejection is legally unsi^yportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 196 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 197 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally \msiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 402, 404, and 408 depending from claim 197 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and iq Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsi^jportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 198 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5,2 - 5.8. Further, the anticipation rejection is 
legally xinsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 199 and 200 depending from claim 198 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 201 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 444 and 446 depending from claim 201 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Fxjrther, tiie anticipation rejection is legally unsi^jportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 203 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Dependent claims 435, 436, and 438 depending from claim 203 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsq)portable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 204 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 410, 413, 416, and 447 depending from claim 204 distinguish Tescher 
et al. (4,541,012) witii a novel combination of Umitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 206 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 487, 488, and 490 depending from claim 206 distinguish Tescher et al, 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 207 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set fortii in Sections 7.2, 7.6, and 7.7. 

Independent claim 209 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 449 and 450 depending from claim 209 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 
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Independent claim 211 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 212 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 440, 441. and 442 depending from claim 212 distinguish Tescher et al. 
(4,541,012) witii a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Fxirther, the anticipation rejection is legally unsqyportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 214 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 215 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsTq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 216, 221, and 222 depending from claim 215 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 217 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 218 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 219 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsxq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Dependent claim 220 depending from claim 219 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5,1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7,7. 

Independent claim 223 distinguishes Tescher et al, (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5,8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7,2, 7.6, and 7.7. 

Dependent claims 225^ 234. 459, 460, 461> and 545 depending from claim 223 distinguish 
Tescher et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7,6, and 7.7. 

Independent claim 226 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8, Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 462 depending from claim 226 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8, Further, 
the anticipation rejection is legally unsiq)portable for tiie reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 228 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, tiie anticipation rejection is 
legally imsiq)portable for the reasons set forth in Sections 7,2, 7.6, and 7.7. 

Independent claim 229 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7,2, 7,6, and 7,7. 

Dependent claim 465 depending from claim 229 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5,1 etseq and in Sections 5,2 - 5.8. Further, 
the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 231 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7,7. 
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Independent claim 232 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 233. 469. 470. 419. and 493 depending from claim 232 distinguish 
Tescher et al, (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 235 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 236. 237. 471. and 473 depending from claim 235 distinguish Tescher 
et al. (4,541,012) with a novel combination of Umitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Fxjrther, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 238 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 239. 240. and 475 depending from claim 238 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsippoitable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 241 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 242. 243. 477. and 478 depending from claim 241 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 
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Independent claim 244 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forfli in Sections 7.2, 7.6, and 7.7. 

Dependent claims 245, 246. 247> and 480 depending from claim 244 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, flie anticipation rejection is legally unsi^jportable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 249 distinguishes Tescher et al. (4,541,012) with a novel combination of 
hmitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 252 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 255 distinguishes Tescher et al. (4,541,012) with a novel combination of 
hmitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 256, 257, and 486 depending from claim 255 distinguish Tescher et al. 
(4,541,012) with a novel combination of hmitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 258 distinguishes Tescher et al. (4,541,012) with a novel combination of 
hmitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 259, 260, and 546 depending from claim 258 distinguish Tescher et al. 
(4,541,012) with a novel combination of hmitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 
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Independent claim 261 distinguishes Tescher et al, (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 262. 263, 433. 492. and 494 depending from claim 261 distinguish 
Tescher et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 264 distinguishes Tescher et al. (4,541,012) witii a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 265, 268, 269, and 495 depending from claim 264 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5,2 - 5.8. Further, the anticipation rejection is legally unsupportable for tiie reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 267 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 498 depending from claim 267 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth ia Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 270 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsTq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 271, 272, 496, and 500 depending from claim 270 distinguish Tescher 
et al. (4,541,012) witii a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 
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Independent claim 273 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 275, 439, and 503 depending from claim 273 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 274 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 276 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 277 and 506 depending from claim 276 distinguish Tescher et al. 
(4,541,012) with a novel combination of hmitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 279 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 280, 281. 452. and 508 depending from claim 279 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 301 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiQ)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 380 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 381 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 382 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 383 distinguishes Tescher et al, (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 385 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqrportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 387 depending from claim 385 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 388 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 476 depending from claim 388 distinguishes Tescher et al. (4,541,012) 
with a novel combination of Umitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 390 distinguishes Tescher et al. (4,541,012) witii a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 391, 392> and 394 depending from claim 390 distinguish Tescher et al. 
(4,541,012) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
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5.8. Further, the anticipation rejection is legally imsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 

Independent claim 395 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 397 depending from claim 395 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 422 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 427 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 448 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 455 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 474 depending from claim 455 distinguishes Tescher et al. (4,541,012) 
with a novel combination of Umitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 472 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5. 1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Dependent claim 484 depending frnin claim 485 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 511 distinguishes Tescher et al. (4,541,012) with a novel combination of 
Umitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqiportable for the reasons set forth in Sections 7.2, 7,6, and 7.7. 

Dependent claim 512 depending from claim 511 distinguishes Tescher et al. (4,541,012) 
with a novel combination of hmitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 513 distinguishes Tescher et al, (4,541,012) with a novel combination of 
limitations set forth in Tables 5,1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7,6, and 7.7. 

Dependent claim 514 depending from claim 513 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Furtiier, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 515 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 516 depending from claim 515 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5,8, Further, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 517 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5,1 et seq and in Sections 5.2 - 5,8, Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7,2, 7,6, and 7,7, 

Dependent claim 518 depending from claim 517 distinguishes Tescher et al, (4,541,012) 
with a novel combination of limitations set forth in Tables 5,1 et seq and in Sections 5,2 - 5.8. Further, 
the anticipation rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 519 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7,2, 7.6, and 7.7. 

Dependent claim 520 depending from claim 519 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 521 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forfli in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 522 depending from claim 521 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsi^jportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 523 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 524 depending from claim 523 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsiq)portable for the reasons set forth in Sections 12, 7.6, and 7.7. 

Independent claim 525 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 526 depending from claim 525 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsiq)portable for the reasons set forth ia Sections 7.2, 7.6, and 7.7. 

Independent claim 527 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8, Furtiier, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Dependent claim 528 depending from clflim distinguishes Tescher et al. (4,541,012) 
wilh a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5,2 - 5.8. Further, 
the anticipation rejection is legally unsiQ)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 529 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally uns^jportable for flie reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim ^.^Q depending frnm dflitn ^2Q distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 531 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 532 depending from claim 5.^1 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 533 distinguishes Tescher et al. (4,541,012) with a novel combination of 
hmitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 111, 418^ 491^ 504^ and 534 depending from claim 533 distinguish 
Tescher et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally xmsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 535 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsxq)portable for tiie reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 453, 456, and 458 depending from claim 535 distinguish Tescher et al. 
(4,541,012) witii a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, tiie anticipation rejection is legally unsq>portable for the reasons set forth in Sections 7.2, 
7.6, and 7.7. 
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Independent clainn ^Mi distinguishes Tescher et al. (4,541,012) with a novel combination of 
Umitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsipportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 537 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsipportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 538 depending from claim 537 distinguishes Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsiq)poitable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 539 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 481, 482, 483. and 540 depending from claim 539 distinguish Tescher 
et al. (4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Furtho", the anticipation rejection is legally unsiq>portable for the reasons set forth in Sections 
7.2, 7.6, and 7.7. 

Independent claim 541 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claim 542 depending from claim 541 distinguishes Tescher et al. (4,541,012) 
with a novel combination of Umitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
the anticipation rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7,6, and 7.7. 

Independent claim 549 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 550 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 



-144- 



Serial No. 08/464,034 



Independent claim 551 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 552 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 553 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 554 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 555 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 556 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 557 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsxqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 558 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 559 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim ^fifl distinguishes Tescher et al, (4,541,012) with a novel combination of 
limitations set forfli in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 561 distinguishes Tescher et al, (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsxq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 562 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally xmsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 563 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 564 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et sea and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally xmsiqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 565 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 566 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 567 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 568 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally imsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 569 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi^ortable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 570 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 571 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 572 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi^jportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 573 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7,2, 7.6, and 7.7. 

Independent claim 574 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 575 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiqyportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 576 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 577 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsqjportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim ^78 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 579 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 580 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 581 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 582 distinguishes Tescher et al. (4,541,012) with a novel combination of 
limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is 
legally unsiq>portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 583 distinguishes Tescher et al. (4,541,012) with a novel combination of 
Umitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the anticipation rejection is 
legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Dependent claims 543, 544, 545, 546, 547. and 548 distinguish Tescher et al. (4,541,012) 
with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, 
tiie anticipation rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 105 distinguishes Jain et al. ('THsplacement Measurement and Its 
AppUcation in Interftame Image Coding", BEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 224, 227, 248, and 400 depending from claim 105 distinguish Jain et al. 
CT)isplacement Measurement and Its AppUcation in Interftame Lnage Coding'', IEEE Transactions on 
Commxmications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
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forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Fxirther, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 106 distinguishes Jain et al. ('"Displacement Measurement and Its 
AppUcation in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 230^ 250^ 251^ and 409 depending from claim 106 distinguish Jain et al. 
('THsplacement Measurement and Its Application in Interfiame hnage Coding", IEEE Transactions on 
Communications, vol COM-29, No. 12, December 1981) wilh a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 107 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 451, 463, 464. and 466 depending from claim 107 distinguish Jain et al. 
CT)isplacement Measurement and Its AppUcation in Interfiame Image Coding**, IEEE Transactions on 
Communications, vol. COM-29, No, 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 108 distinguishes Jain et al. CTWsplacement Measurement and Its 
AppUcation in Interfiame Image Coding", EEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Furflier, the anticipation rejection is legally unsiqiportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 454 depending from claim 108 distinguishes Jain et al. (^T&placement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Conmmnications, 
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vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 109 distinguishes Jain et al. ('"Displacement Measurement and Its 
Application in Inter&ame Image Coding", IEEE Transactions on Commxmications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 110, 112, 389, 497. 543. and 547 depending from claim 109 distinguish 
Jain et al. CTtisplacement Measurement and Its AppUcation in Interframe Image Coding*', IEEE 
Transactions on Commimications, vol. COM-29, No. 12, December 1981) with a novel combination 
of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection 
is legally xmsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 113 distinguishes Jain et al. CT>isplacement Measurement and Its 
Application in Interframe Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 1 14 and 403 depending from claim 113 distinguish Jain et al. 
CT)isplacement Measurement and Its .^jpUcation in Interframe Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsiQ)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 115 distinguishes Jain et al. (""Displacement Measurement and Its 
AppUcation in Interframe Image Coding", TREK Transactions on Conmiunications, vol. COM-29, No. 
12, December 1981) witii a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 
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Dependent claims 406. 407. and 499 depending from claim 115 distinguish Jain et al. 
('TDisplacement Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the antic^ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 116 distinguishes Jain et al. CTDisplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independe nt claiTn 117 distinguishes Jain et al. CTHsplacement Measurement and Its 
Application in fiiterfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 118 distinguishes Jain et al. CT>isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsuppiortable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 119 distinguishes Jain et al. fTHsplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, tiie anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 120 distinguishes Jain et al. (*T)isplacement Measurement and Its 
^plication in Literftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 457 depending from claim 120 distinguishes Jain et al. CDisplacement 
Measurement and Its Application in Interfiame Image Coding'', IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 121 distinguishes Jain et al. (""Displacement Measurement and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally imsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 122 and 396 depending from claim 121 distinguish Jain etal. 
CT)isplacement Measurement and Its Application in Interfiame Image Coding*', IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 123 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interfiame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 253, 254. and 266 depending from claiTn 12.1 distinguish Jain et al. 
CTHsplacement Measurement and Its Application in Interfirame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) witii a novel combination of limitations set 
fortti in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticq)ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 124 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame bnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitatians set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 467 and 468 depending from claim 124 distinguish Jain et al 
('Displacement Measurement and Its AppUcation in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independe nt claim 12S distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Interftame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 130, 411, and 501 depending from claim 125 distinguish Jain et al. 
('Displacement Measurement and Its Application in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independe nt claiTn 126 distinguishes Jain et al. CTHsplacement Measurement and Its 
AppUcation in Interftame hnage Coding"', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 127 distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Interftame Image Coding'', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqyportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 
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Dependent claims 129. 412, 414, and 502 depending from claim 127 distinguish Jain et al. 
CT&placement Measurement and Its Application in titerframe Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 128 distinguishes Jain et al. ('T)isplacement Measurement and Its 
implication in Interfiame Lnage Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 132 and 134 depending frnm claim 12R distinguish Jain et aL 
CTlisplacement Measurement and Its Application in Interfiame Image Coding", FRRK Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of hmitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticq)ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 131 distinguishes Jain et al. CTHsplacement Measurement and Its 
AppUcation in Intertame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 133 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in hiter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 135 distinguishes Jain et al. (^^Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 136 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in hiter&ame Image Coding'', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 138 depending from clflim 1.^6 distinguishes Jain et al. ('T)isplacement 
Measurement and Its Application in Interfimie Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^jportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 137 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 278 and 386 depending from claim 137 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interfiame Image Coding", TFFR Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 139 distinguishes Jain et al. ^Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 140 distinguishes Jain et al. ('TDisplacement Measurement and Its 
AppUcation in Interfiame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Furdier, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 144 depending from claim 140 distinguishes Jain et al. ('Displacement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 141 distinguishes Jain et al. ("Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 142 and 405 depending from claim 141 distinguish Jain et aL 
('TDisplacement Measurement and Its Application in Literfiame hnage Coding*', IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, tiie anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 143 distinguishes Jain et aL CTDisplacraient Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) witii a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is le^y unsi^yportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 415. 419, 420. and 505 depending from claim 143 distinguish Jain et al. 
('THsplacement Measurement and Its Application in Interfiame Image Coding'', IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 145 distinguishes Jain et aL ('"Displacement Measuiement and Its 
^plication in Interfiame bnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 146 distinguishes Jain et al. ('T)isplacement Measurement and Its 
Application in Interfiame Image Coding", THEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 147 distinguishes Jain et al. CTHsplacement Measurement and Its 
Application in Interfiame hnage Coding", IEEE Transactions on Conraiunications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5,2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for tiie reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 148 distinguishes Jain et al. (*THsplacement Measurement and Its 
Application in Literftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 149 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 150 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No, 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7, 

Independent claim 151 distinguishes Jain et al. CTDisplacement Measurement and Its 
Application in Interframe Image Coding", BEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 152 distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Interframe Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 153 distinguishes Jain et al. ('THsplacement Measurement and Its 
Application in Interfi:ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqyportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 154 distinguishes Jain et al. ('I>isplacement Measurement and Its 
Application in hiterframe Image Coding", IEEE Transactions on Commxmications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 155 distinguishes Jain et al. (*T>isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Conmiunications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 156 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 157 distinguishes Jain et al. CTfeplacement Measurement and Its 
AppHcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 158 distinguishes Jain et al. ('THsplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, tiie anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 160, 162, 164, 168, 170. 191. 192. 194, 202. 205. 208. 210, and 213 
depending from claim 158 distinguish Jain et al. (*T>isplacement Measurement and Its Application in 
Interfiame Image Coding", EEEE Transactions on Communications, vol. COM-29, No, 12, December 
1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. 
Further, the anticipation rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 7.6, 
and 7.7. 

Independent claim 159 distinguishes Jain et al. (*T)isplacement Measurement and Its 
AppHcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally tmsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 393. 399. 401. and 548 depending from claim 159 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interfiame Image Coding", TFFF. Transactions on 
Communications, vol. COM-29, No. 12, December 1981) witii a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
xmsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7, 
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Independent claim 161 distinguishes Jain et al. CDisplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 423, 424, 425. and 509 depending from claim 161 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interfiame toage Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 163 distinguishes Jain et al. ('TDispIacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 428. 430, and 507 depending from claim 163 distinguish Jain et al. 
CTHsplacement Measurement and Its Application in Interfiame Image Coding", TFFK Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 etseq and ia Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 165 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 166 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in iiterfiame Image Coding", IEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally xinsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7, 

Independent claim 167 distinguishes Jain et al. ('"Displacement Measurement and Its 
AppUcation in Interframe Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 169 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interfiame Image Coding", TREE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally imsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 171 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 172, 421^ 429. 431. and 437 depending from claim 171 distinguish Jain 
et al. CT)isplacement Measurement and Its Application in Interfiame Image Coding", IEEE Transactions 
on Communications, vol. COM-29, No. 12, December 1981) with a novel combination of Umitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8, Further, the antic^)ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 173 distinguishes Jain et al. ('THsplacement Measurement and Its 
Application in Literfiame hnage Coding'', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 187 distinguishes Jain et al. (*T)isplacement Measurement and Its 
AppUcation in Interframe Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 432, 434^ and 445 depending from claim 187 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of hmitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
xmsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 188 distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Interftame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 189 distinguishes Jain et al. CTHsplacement Measurement and Its 
AppUcation in Interfimne Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independe nt claim 19(1 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfi:ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsipportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 443 and 544 depending from claim 190 distinguish Jain et al. 
('THsplacement Measurement and Its i^>plication in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) witii a novel combination of hmitations set 
forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for tiie reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 193 distinguishes Jain et al. CDisplacement Measuiement and Its 
Application in Interftame Image Coding'', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 195 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 426 and 510 depending from claim 19^ distinguish Jain et al. 
(*T)isplacement Measurement and Its AppUcation in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of Umitations set 
forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsupportable for tiie reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 196 distinguishes Jain et al. (^Displacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 197 distinguishes Jain et al. ('THsplacement Measurement and Its 
Application in Interftame Luage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, Decemba: 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legaUy unsupportable for the reasons set forth in 
Sections 7.2, 7,6, and 7.7. 

Dependent claims 402. 404. and 408 depending from claim 197 distinguish Jain et al. 
CTtisplacement Measurement and Its AppUcation in Interfi:ame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of Umitations set 
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forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 198 distinguishes Jain et al. (^Displacement Measurement and Its 
Application in Inter&ame Image Coding", IEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqyportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 199 and 200 depending from claim 198 distinguish Jain et al. 
CT)isplacement Measurement and Its .^^lication in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) witii a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 201 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interftame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally xmsiqyportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 444 and 446 depending from claim 201 distinguish Jain et aL 
CT)isplacement Measurement and Its Application in Interftame Image Coding", TFFR Transactions on 
Commimications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
imsxq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 203 distinguishes Jain et al. CT>isplacement Measurement and Its 
Application in Literfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 435^ 436. and 438 depending from claim 203 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interftame Image Coding", TFFR Transactions on 
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Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticq)ation rejection is legally 
xinsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 204 distinguishes Jain et al. ('T)isplacement Measurement and Its 
Application in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 410. 413. 416, and 447 depending from claim 204 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interframe Image Coding", TF.F.F Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of hmitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Fxirther, the anticipation rejection is legally 
unsiipportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 206 distinguishes Jain et al. CTHsplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 487. 488. and 490 depending from claim 206 distinguish Jain et al. 
('Thsplacement Measurement and Its .^^Ucation in hiterframe Image Coding", IEEE Transactions on 
Communications, vol COM-29, No. 12, December 1981) witii a novel combination of hmitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 207 distinguishes Jain et al. (*T)isplacement Measurement and Its 
AppUcation in Interfiame hnage Coding'', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, tiie anticipation rejection is legally uiisi5)portable for the reasons set forth in 
Sections 7,2, 7.6, and 7.7. 
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Independent claim 209 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in Interftame Image Coding*', IEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 449 and 450 depending from claim 209 distinguish Jain et aL 
('THsplacement Measurement and Its Application in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independe nt claim 21 1 distinguishes Jain et al. ('THsplacement Measurement and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 212 distinguishes Jain et al. CT)isplacement Measurement and Its 
^^plication in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 440. 441. and 442 depending from claim 212 distinguish Jain et al. 
CT)isplacemeat Measurement and Its Application in Interftame Image Coding", TFFF Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7, 

Independent claim 214 distinguishes Jaia et al. CT)isplacement Measurement and Its 
Application in Interfiiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) witii a novel combination of limitations set forth in Tables 5.1 et seq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 215 distinguishes Jain et al. CDisplacement Measurement and Its 
AppUcation in Interftame Image Coding", EEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 216, 221. and 222 depending from claim 215 distinguish Jain et al. 
CTHsplacement Measurement and Its i^lication in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
xmsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 217 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) wifli a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 218 distinguishes Jain et al. ('THsplacement Measurement and Its 
Application in Interftame Lnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 219 distinguishes Jain et al. C T)isplacement Measurement and Its 
AppUcation in Inteifeme Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^yportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 220 depending from claim 219 distinguishes Jain et al. CTHsplacement 
Measurement and Its Application in Interftame Image Coding", JPFR Transactions on Communications, 
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vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 223 distinguishes Jain et al. ('"Displacement Measurement and Its 
Application in hiterftame Image Coding'', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi:5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 225, 234^ 459, 460^ 461^ and 545 depending from claim 223 distinguish 
Jain et al. ('^Displacement Measurement and Its Application in Interfiame Image Coding", IEEE 
Transactions on Communications, vol. COM-29, No. 12, December 1981) with a novel combination 
of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection 
is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 226 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) witti a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 462 depending from claim 226 distinguishes Jain et al. CTDisplacement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 228 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Furflier, the anticipation rejection is legally unsiq>portable for the reasoris set forth in 
Sections 7.2, 7.6, and 7.7. 
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Independent claim 229 distinguishes Jain et al. CT>isplacenient Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 465 depending from claim 229 distinguishes Jain et al. CT)isplacement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Commimications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 231 distinguishes Jain et al. CTtisplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 232 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Furflier, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 233. 469, 470. 479, and 493 depending from claim 232 distinguish Jain 
et al. CTHsplacement Measurement and Its Application in Interfi:ame Image Coding**, IEEE Transactions 
on Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 235 distinguishes Jain et al. (' T&placement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^ortable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 236> 237, 471. and 473 depending from claim 235 distinguish Jain et al. 
('Displacement Measurement and Its AppUcation in Interftame Image Coding*', IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 238 distinguishes Jain et al. CT>isplacement Measurement and Its 
Application in Interftame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 239. 240, and 475 depending from claim 238 distinguish Jain et al. 
("Displacement Measurement and Its Application in hiterframe Image Coding*', IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5,2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 241 distinguishes Jain et al. ('T>isplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally \insq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 242, 243. 477. and 478 depending from claim 241 distinguish Jain et al. 
(^^Displacement Measurement and Its Application in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 244 distinguishes Jain et al. ('T>isplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 245. 246, 247, and 480 depending from claim 244 distinguish Jain et al. 
CDisplacement Measurement and Its ^^lication in Interftame Lnage Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 249 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8, Further, the anticipation rejection is legally unsiqyportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 252 distinguishes Jain et al. ('T)isplacement Measurement and Its 
AppUcation in Liter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 255 distinguishes Jain et al. CT)isplacement Measurement and Its 
.^hcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 256, 257. and 486 depending from claim 255 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interftame Image Coding", TRFK Transactions on 
Communications, vol. COM-29, No. 12, December 1981) witii a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 258 distinguishes Jain et al. ('TMsplacement Measuremeat and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 259. 260. and 546 depending from claim 258 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interftame Lnage Coding*', IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 261 distinguishes Jain et aL CT>isplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 262. 263, 433^ 492^ and 494 depending from claim 261 distinguish Jain 
et al. CTDisplacement Measurement and Its Application in Interftame Lnage Coding", IEEE Transactions 
on Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the antic5)ation rejection is legally 
unsupportable for the reasons set forth in Sections 7,2, 7.6, and 7.7. 

Independent claim 264 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Literfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally xinsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 265. 268, 269. and 495 depending from claim 264 distinguish Jain et al. 
CT>isplacement Measurement and Its Application in Interframe Image Coding*', IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
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forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
xinsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 267 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is le^y unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 498 depending from claim 267 distinguishes Jain et al. ('TMsplacement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 270 distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqyportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 271, 272, 496, and 500 depending from claim 270 distinguish Jain et al. 
CT&placement Measurement and Its ^^lication in hiterfiame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 273 distinguishes Jain et al. CTHsplacement Measurement and Its 
AppUcation in hiterfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of timitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 275, 439, and 503 depending from claim 273 distinguish Jain etal. 
CTDisplacement Measurement and Its i^lication in Interframe Image Coding", IEEE Transactions on 
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Communications, vol COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 274 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interftame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 276 distinguishes Jain et al. (*TDisplacement Measurement and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 277 and 506 depending from claim 276 distinguish Jain et al. 
CTHsplacement Measurement and Its Application in Interftame Image Coding*', TFFR Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independe nt claim 279 distinguishes Jain et al. (*THsplacement Measurement and Its 
Application in Interftame Image Coding**, IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasoiis set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 280^ 281, 452, and 508 depending from claim 279 distinguish Jain et al. 
CT)isplacement Measurement and Its Application in Interfi:ame hnage Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 



-174- 



Serial No. 08/464,034 



Independent claim 301 distinguishes Jain et al. ('IDisplacement Measurement and Its 
Application in Interfiame Image Coding", DEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and ixx 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 380 distinguishes Jain et al. CT>isplacement Measurement and Its 
Application in Interftame Image Coding", TREE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally un5i5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 381 distinguishes Jain et al. CT)isplacement Measurraient and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally xjnsi^ortable for tiie reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 382 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independe nt claim Mt^ distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 385 distinguishes Jain et al. (^Displacement Measurement and Its 
Application in Interfiame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 387 depending from claim 385 distinguishes Jain et al. CTHsplacemmt 
Measurement and Its i^lication in Jntetftame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 388 distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5,8. Further, the anticipation rejection is legally xmsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 476 depending from claim 388 distinguishes Jain et al. ('Displacement 
Measurement and Its AppUcation in Inter&ame hnage Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 390 distinguishes Jain et al. ^Displacement Measurement and Its 
AppUcation in Interfiame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 391, 392, and 394 depending from claim 390 distinguish Jain et al. 
CTHsplacement Measurement and Its A^hcation in Interfiame hnage Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
imsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 395 distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Interfi:ame Image Coding", IEEE Transactions on Communications, vol COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 397 depending from claim 395 distinguishes Jain et al. CTHsplacement 
Measurement and Its Application in Interframe Image Coding*', IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Fxirther, the anticipation rejection is legally unsiq)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 422 distinguishes Jain et al. ("T^isplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 427 distinguishes Jain et al. ('THsplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 448 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interifcame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 455 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 
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Dependent claim 474 depending from claim 455 distinguishes Jain et al. ('TDisplacement 
Measurement and Its Application in Interfiame Image Coding*', TFKK Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 472 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independe nt claim 48^ distinguishes Jain et al. CDisplacement Measurement and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 484 depending from claim 485 distinguishes Jain et al. ('Tttsplacement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsq>portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independe nt clainn ^1 1 distinguishes Jain et al. (*T)isplacement Measurement and Its 
Apphcation in hiterfiame hnage Coding", IEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 512 depending from claim 511 distinguishes Jain et al. CTHsplacement 
Measurement and Its Application in Interfiame Image Coding", DEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 
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et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 513 distinguishes Jain et al. ("Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Fxirther, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 514 depending from claim 513 distinguishes Jain et al. (^Displacement 
Measurement and Its Application in Inter&ame Image Coding", IEEE Transactions on Communications, 
vol COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 515 distinguishes Jain et al. ('Displacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqiportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 516 depending from claim 515 distinguishes Jain et al. ('Displacement 
Measurement and Its i^lication in Interfiame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 517 distinguishes Jain et al. C Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 518 depending from claim 517 distinguishes Jain et al. ('Displacement 
Measurement and Its Application in Interfi:ame hnage Coding**, IEEE Transactions on Communications, 



-179^ 



Serial No. 08/464,034 



vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally iinsiq)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 519 distinguishes Jain et al. ("Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 520 depending from claim 519 distinguishes Jain et al. CTHsplacement 
Measurement and Its Application in Interfiame Image Coding*', IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 521 distinguishes Jain et al. CTfeplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 522 depending from claim 521 distinguishes Jain et al. CDisplacement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, flie anticipation rejection is legally unsipportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim ^2.1 distinguishes Jain et al. ('"Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, tiie anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 
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Dependent claim 524 depending from claim 523 distinguishes Jain et al. CTHsplacement 
Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Fxirther, the anticipation rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 525 distinguishes Jain et al, ('Displacement Measurement and Its 
Application in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5,2 - 5.8. Further, the anticipation rejection is legally nnsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7,7, 

Dependent claim 526 depending from claim 525 distinguishes Jain et al, CT&placement 
Measurement and Its ^^jplication in Interfiame Image Coding**, TFKK Transactions on Communications, 
vol. COM-29, No, 12, December 1981) with a novel combination of limitations set forth in Tables 5,1 
et seq and in Sections 5.2 - 5.8, Further, the anticipation rejection is legally unsqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 527 distinguishes Jain et al. CT)isplacement Measurement and Its 
Application in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally xmsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 528 depending from claim 527 distinguishes Jain et al. ('Ttisplacement 
Measurement and Its .^)plication in Interfiame Image Codiag", JPFF. Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally xmsiq>portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 529 distinguishes Jain et al. (*T)isplacement Measurement and Its 
Application in Interfiame Image Coding", TREE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 530 depending from claim 529 distinguishes Jain et al. ('Displacement 
Measurement and Its Application in Interftame Image Coding", TERR Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsqpportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 531 distinguishes Jain et al. CT)isplacement Measurement and Its 
Apphcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, DecOTiber 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 532 depending from claim 531 distinguishes Jain et al. ('Displacement 
Measurement and Its Application in Interftame Image Coding", TERR Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Fiirther, the anticipation rejection is legally unsiq)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 533 distinguishes Jain et al. ('T)isplacement Measurement and Its 
Application in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 111, 418. 491, 504, and 534 depending from claim 533 distinguish Jain 
et al. ('T)isplacement Measurement and Its i^Ucation in Interftame Image Coding", IEEE Transactions 
on Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 535 distinguishes Jain et al, (*T)isplacement Measurement and Its 
Apphcation in Interftame Image Coding", BEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally iinsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 453, 456. and 458 depending from claim 535 distinguish Jain et al. 
('T)isplacement Measurement and Its Application in Interfiame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) with a novel combination of limitations set 
forfli in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independe nt claim distinguishes Jain et al. ('Displacement Measurement and Its 
Application in Interfiame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Hmitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7,7. 

Independent claim 537 distinguishes Jain et al. CTHsplacement Measurement and Its 
./^Ucation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 538 depending from claim 537 distinguishes Jain et al. CT&placement 
Measurement and Its i^lication in Interfiame Image Coding*', IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqyportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 539 distinguishes Jain et al. CT)isplacement Measurement and Its 
Apphcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqpportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 
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Dependent claims 481. 482. 483. and 540 depending from claim 539 distiiiguish Jain et al. 
CTDisplacement Measurement and Its Application in Interftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981) witii a novel combination of limitations set 
fortii in Tables 5.1 etseq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 541 distinguishes Jain et al. ('THsplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Conmiunications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claim 542 depending from claim 541 distinguishes Jain et al. CTfeplacement 
Measurement and Its implication in Interftame hnage Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 549 distinguishes Jain et al, CTHsplacement Measurement and Its 
AppUcation in Interfi:ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independe nt claim S^n distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interfi:ame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 551 distinguishes Jain et al. CDisplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 etseq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 552 distinguishes Jain et al. ("Ttisplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 553 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forfli in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 554 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interftame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 555 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsigjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 556 distinguishes Jain et al. ('"Displacement Measurement and Its 
Application in Interfi:ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of hmitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 557 distinguishes Jain et al. ('T)isplacement Measurement and Its 
AppUcation in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 558 distinguishes Jain et al. CT)isplacement Measurement and Its 
^plication in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of lindtations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 559 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in Interfiame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set fortii in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 560 distinguishes Jain et al. CT>isplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 561 distinguishes Jain et al. ('THsplacement Measurement and Its 
AppUcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 562 distinguishes Jain et al. ('T>isplacement Measurement and Its 
AppUcation in Interfiame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 
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Independent claim 563 distinguishes Jain et al. CDisplacement Measurement and Its 
Application in Int^fiame Image Coding", TERR Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Furtho:, the anticipation rejection is legally unsi^rportable for flie reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 564 distinguishes Jain et al. (^Displacement Measurement and Its 
implication in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independe nt claim distinguishes Jain et al. ('Displacement Measurement and Its 
implication in Interftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 566 distinguishes Jain et al. CDisplacement Measurement and Its 
Application in hiterfimne Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 567 distinguishes Jain et al. (^Displacement Measurement and Its 
Application in Literftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 568 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in hiterfiame Image Coding", IEEE Transactions on Communications, vol, COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
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Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 569 distinguishes Jain et al. ('"Displacement Measurement and Its 
Application in Interfiame Image Coding*', TKFF Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 570 distinguishes Jain et al. CT>isplacement Measurement and Its 
AppUcation in Interfiame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 571 distinguishes Jain et al. CT)isplacement Measurement and Its 
AppUcation in hiterftame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 572 distinguishes Jain et al. CTDisplacement Measurement and Its 
i^phcation in Interfimne Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Furflier, the anticipation rejection is legally unsi^jportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim ^Tl distinguishes Jain et al. ('"Displacement Measurement and Its 
AppUcation in Interfiame hnage Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claiin ^74 distinguishes Jain et al. CTHsplacement Measurement and Its 
Application in fiiterframe Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
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12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi^jportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 575 distinguishes Jain et al. CTHsplacement Measurement and Its 
Apphcation in Interfiame Image Coding*', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 576 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in Interfiame Image Coding"', TREE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 577 distinguishes Jain et al. (*T)isplacement Measurement and Its 
Apphcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 578 distinguishes Jain et al. ('THsplacement Measurement and Its 
Apphcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsi5)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 579 distinguishes Jain et al. ('Displacement Measurement and Its 
Apphcation in Interfiame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, DecCTiber 1981) with a novel combination of Umitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7,2, 7.6, and 7.7. 
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Independent claim 580 distinguishes Jain et al. ClDisplaceinent Measurement and Its 
Application in hiterframe Image Coding'', IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 581 distinguishes Jain et al. ('Displacement Measurement and Its 
Application in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiqjportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 582 distinguishes Jain et al. CT&placement Measurement and Its 
Application in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq>portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Independent claim 583 distinguishes Jain et al. CTHsplacement Measurement and Its 
Application in Inter&ame Image Coding", IEEE Transactions on Communications, vol. COM-29, No. 
12, December 1981) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsiq)portable for the reasons set forth in 
Sections 7.2, 7.6, and 7.7. 

Dependent claims 543, 544, 545^ 546^ 547, and 548 distinguish Jain et aL CT)isplacement 
Measurement and Its Application in Interftame Image Coding", IEEE Transactions on Communications, 
vol. COM-29, No. 12, December 1981) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally unsqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 105 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 106 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 107 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 108 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 118 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 119 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7, 

Independent claim 123 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 124 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticq)ation rejection is legally 
imsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 126 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 135 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 



-191- 



Serial No. 08/464,034 



Independent claim 137 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 143 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 145 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 148 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 153 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 157 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 188 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 189 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 197 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 



-192- 



Serial Na 08/464,034 



Independent claim 201 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 203 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 204 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the antic^ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 206 distinguishes Fant (4,835,532) with a novel combination of Umitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 212 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 214 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the antic^ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 215 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 218 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for tiie reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 228 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the antic5)ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 231 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 249 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
imsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 255 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, die anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 264 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 267 distinguishes Fant (4,835,532) wilh a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 388 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the antic^ation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 525 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 527 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 533 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim 535 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 539 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
xmsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 553 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsTq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 555 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 557 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 559 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7,2, 7.6, and 7.7. 

Independent claim 561 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 564 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 573 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 
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Independent claim ^7j» distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independent claim 578 distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the anticipation rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

Independe nt claim ^ftd distinguishes Fant (4,835,532) with a novel combination of limitations 
set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the anticipation rejection is legally 
unsxq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.7. 

7.1,4 Arguments Regarding The 35 USC 103 Obviousness Rejection 

Independent claim 244 distinguishes Jain et al.. Displacement Measurement and Its 
Application in Interfiame Image Coding, as ^lied to claims above, and ftirther in view of Tiemann 
(4,375,650) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obvioiisness rejection is legally unsijpportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Dependent claim 245 depending from claim 244 distinguishes Jain et al., E&placement 
Measurement and Its Application in Mterframe Image Coding, as ^lied to claims above, and ftirther in 
view of Tiemann (4375,650) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsupportable for the reasons set forth 
in Sections 7.2, 7.6, and 7.8. 

Dependent claim 262 depending from claim 261 distinguishes Jain et al., Displacement 
Measurement and Its Application in Inter&ame Image Coding, as ^plied to claims above, and further in 
view of Tiemann (4,375,650) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsiq)portable for tiie reasons set forth 
in Sections 7.2, 7.6, and 7.8. 

Independent claim 381 distinguishes Jain et al., Displacement Measurement and Its 
Application in Interfiame Image Coding, as ^lied to claims above, and ftirther in view of Tiemann 
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(4,375,650) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsi5>portable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 143 distinguishes Sacks et al. (4,736,437) and PincoflFs et al. (3,638,188) 
with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Fiirther, 
the obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 116 distinguishes Fant (4,835,532) and Maguer et al. (3,967,233) with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 131 distinguishes Fant (4,835,532) and Maguer et al. (3,967,233) with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 149 distinguishes Fant (4,835,532) and Maguer et al. (3,967,233) with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7,6, and 7.8. 

Independent claim 166 distinguishes Fant (4,835,532) and Maguer et al. (3,967,233) with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 226 distinguishes Fant (4,835,532) and Maguer et al. (3,967,233) with a 
novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for tiie reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claim 462 depending from claim 226 distinguishes Fant (4,835,532) and 
Maguer et al. (3,967,233) with a novel combination of limitations set forth in Tables 5.1 etseq and in 
Sections 5.2 - 5.8. Further, the obvioiisness rejection is legally unsupportable for the reasons set forth 
in Sections 7.2, 7.6, and 7.8. 

Independent claim 301 distinguishes Fant (4,835,532) and Maguer et al. (3,967,233) witii a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for tiie reasons set forth in Sections 7.2, 7.6, and 7.8. 
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Independent claim 167 distinguishes Fant (4,835,532), Maguer et al. (3,967,233) and 
Cleminson (4,675,829) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsupportable for the reasons set forth 
in Sections 7.2, 7.6, and 7.8. 

Independent claim 120 distinguishes Fant (4,835,532) and Tescher (4,541,012) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claim 457 depending from claim 120 distinguishes Fant (4,835,532) and 
Tescher (4,541,012) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsupportable for the reasons set forth 
in Sections 7.2, 7.6, and 7.8. 

Independent claim 207 distinguishes Fant (4,835,532) and Tescher (4,541,012) witii a novel 
combination of limitations set forth ia Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 232 distinguishes Fant (4,835,532) and Tescher (4,541,012) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5,2 - 5.8. Further, the 
obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8, 

Dependent claims 233, 469, 470. 479. and 493 depending from claim 232 distinguish Fant 
(4,835,532) and Tescher (4,541,012) with a novel combination of limitations set forth in Tables 5.1 et 
seq and in Sections 5.2 - 5,8, Further, the obviousness rejection is legally unsvqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 381 distinguishes Fant (4,835,532) and Tescher (4,541,012) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obvioxisness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim ^71 distinguishes Fant (4,835,532) and Tescher (4,541,012) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally \msi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 211 distinguishes Fant (4,835,532), Tescher (4,541,012) and Taylor et al. 
(4,563,703) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
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5.8. Further, the obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent ciaim 556 distinguishes Fant (4,835,532), Tescher (4,541,012) and Mosier 
(4,583,094) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 572 distinguishes Fant (4,835,532), Tescher (4,541,012) and Mosier 
(4,583,094) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 567 distinguishes Fant (4,835,532), Tescher (4,541,012) and Sidoti 
(3,885,325) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8, Further, the obviousness rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 139 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 196 distinguishes Fant (4,835,532) and Mosier (4,583,094) v^dth a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 252 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 422 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 427 distinguishes Fant (4,835,532) and Mosier (4,583,094) witii a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7,8. 



-199- 



Serial No. 08/464,034 



Independent claim 558 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 52 - 5.8. Further, the 
obviousness rejection is legally unsi:5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independeat claim 568 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obvioxisness rejection is legally unsipportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 570 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 574 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of lindtations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unstq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 582 distinguishes Fant (4,835,532) and Mosier (4,583,094) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 274 distinguishes Fant (4,835,532), Mosier (4,583,094) and Cleminson 
(4,675,829) wifli a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 552 distinguishes Fant (4,835,532), Mosier (4,583,094) and Cleminson 
(4,675,829) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 577 distinguishes Fant (4,835,532), Mosier (4,583,094) and Cleminson 
(4,675,829) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Fxirther, the obviousness rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim ^.16 distinguishes Fant (4,835,532), Mosier (4,583,094) and Tabata et al. 
(4,574,364) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
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5.8. Further, the obviousness rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 554 distinguishes Fant (4,835,532), Mosier (4,583,094) and Tabata et al. 
(4,574,364) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5,8. Further, the obviousness rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 563 distinguishes Fant (4,835,532), Mosier (4,583,094) and Tabata et al. 
(4,574,364) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsiqjportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 147 distinguishes Fant (4,835,532) and Tabata et al. (4,574,364) witii a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 195 distinguishes Fant (4,835,532), Tabata et al. (4,574,364) and Taylor 
et al. (4,563,703) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 
5.2 - 5.8. Further, the obvioxisness rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.8. 

Dependent claims 426 and 510 depending from claim 195 distinguish Fant (4,835,532), 
Tabata et al. (4,574,364) and Taylor et al. (4,563,703) with a novel combination of limitations set forth 
in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the obviousness rejection is legally 
unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 219 distinguishes Fant (4,835,532), Tabata et al. (4,574,364) and Taylor 
et al. (4,563,703) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 
5.2 - 5.8. Further, the obviousness rejection is legally unsupportable for the reasons set forth in 
Sections 7.2, 7.6, and 7.8. 

Dependent claim 220 depending from claim 219 distinguishes Fant (4,835,532), Tabata et 
al. (4,574,364) and Taylor et al. (4,563,703) with a novel combination of limitations set forth in Tables 
5.1 et seq and in Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsiq)portable for the 
reasons set forth in Sections 7.2, 7.6, and 7.8. 
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Independent claim 583 distinguishes Fant (4,835,532), Tabata et al. (4,574,364) and Sidoti 
(3,885,325) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obvioxisness rejection is legally unsi^ortable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 159 distinguishes Fant (4,835,532) and Cleminson (4,675,829) witii a 
novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claims 393, 399, 401, and 548 depending from claim 159 distinguish Fant 
(4,835,532) and Cleminson (4,675,829) with a novel combination of limitations set forth in Tables 5.1 
et seq and in Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 161 distinguishes Fant (4,835,532) and Cleminson (4,675,829) with a 
novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claims 423, 424, 425, and 509 depending from claim 161 distinguish Fant 
(4,835,532) and Cleminson (4,675,829) with a novel combination of Umitations set forth in Tables 5.1 
etseq and in Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsiqjportable for the 
reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 163 distinguishes Fant (4,835,532) and Cleminson (4,675,829) with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally xmsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claims 428, 430, and 507 depending from claim 163 distinguish Fant 
(4,835,532) and Cleminson (4,675,829) with a novel combination of limitations set forth in Tables 5.1 
etseq and in Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsi^jportable for the 
reasons set forth in Sections 7,2, 7.6, and 7.8. 

Independent claim 165 distinguishes Fant (4,835,532) and Cleminson (4,675,829) with a 
novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 
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Independent claim 193 distinguishes Fant (4,835,532) and Cleminson (4,675,829) with a 
novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi^portable for the reasons set forth in Sections 7.2, 7.6, and 7,8. 

Independent claim 569 distinguishes Fant (4,835,532), Cleminson (4,675,829) and Sidoti 
(3,885,325)wifli a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsiqyportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 190 distinguishes Fant (4,835,532) and Sidoti (3,885,325) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi^)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claims 443 and 544 depending from claim 190 distinguish Fant (4,835,532) 
and Sidoti (3,885^25) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, the obviousness rejection is legally unsiqjportable for the reasons set forth 
in Sections 7.2, 7.6, and 7.8. 

Independent claim 258 distinguishes Fant (4,835,532) and Sidoti (3,885,325) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claims 259, 260, and 546 depending from claim 258 distinguish Fant 
(4,835,532) and Sidoti (3,885,325) with a novel combination of limitations set forth in Tables 5.1 et seq 
and in Sections 5.2 - 5.8. Further, the obviousness rejection is legally iinsiq)portable for the reasons set 
forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 276 distinguishes Fant (4,835,532) and Sidoti (3,885,325) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claims 277 and 506 depending from claim 276 distinguish Fant (4,835,532) 
and Sidoti (3,885^25) with a novel combination of limitations set forth in Tables 5.1 et seq and in 
Sections 5.2 - 5.8. Further, tiie obviousness rejection is legally unsupportable for the reasons set forth 
in Sections 7.2, 7.6, and 7.8. 
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Independent claim 515 distinguishes Fant (4,835,532) and Sidoti (3,885,325) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obvioxisness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claim 516 depending from claim 515 distinguishes Fant (4,835,532) and Sidoti 
(3,885,325) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, tiie obviousness rejection is legally unsi5)portable for tiie reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 549 distinguishes Fant (4,835,532) and Sidoti (3,885,325) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally imstq)portable for the reasons set forth in Sections 12, 7.6, and 7.8. 

Independent claim 550 distinguishes Fant (4,835,532) and Sidoti (3,885,325) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for tiie reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 562 distinguishes Fant (4,835,532) and Sidoti (3,885,325) with a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for die reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 565 distinguishes Fant (4,835,532) and Sidoti (3,885,325) witii a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 581 distinguishes Fant (4,835,532) and Sidoti (3,885,325) witii a novel 
combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for tiie reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 551 distinguishes Fant (4,835,532), Sidoti (3,885,325) and Lam et al. 
(4,576,577) witii a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsupportable for tiie reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 560 distinguishes Fant (4,835,532), Sidoti (3,885,325) and Lam et al. 
(4,576,577) witii a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
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5.8. Further, the obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 576 distinguishes Fant (4,835,532), Sidoti (3,885,325) and Lam et al. 
(4,576,577) with a novel combination of limitations set forth in Tables 5.1 et seq and in Sections 5.2 - 
5.8. Further, the obviousness rejection is legally unsupportable for the reasons set forth in Sections 7.2, 
7.6, and 7.8. 

Independent claim 398 distinguishes Fant (4,835,532) and Lam et al. (4,576,577) with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsiq)portable for the reasons set forth in Sections 7.2, 7.6, and 7.8. 

Dependent claim 489 depending from claim 398 distinguishes Fant (4,835,532) and Lam et 
al. (4,576,577) with a novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 
- 5.8. Further, the obviousness rejection is legally unsiqjportable for the reasons set forth in Sections 
7.2, 7.6, and 7.8. 

Independent claim 133 distinguishes Meagher (4,694,404) and Tucker (4,546,433)with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unstq)portable for tiie reasons set forth in Sections 7.2, 7.6, and 7.8. 

Independent claim 169 distinguishes Meagher (4,694,404) and Cleminson (4,675,829) with a 
novel combination of limitations set forth in Tables 5.1 etseq and in Sections 5.2 - 5.8. Further, the 
obviousness rejection is legally unsi5)portable for the reasons set forth in Sections 72, 7.6, and 7.8. 



7.1.5 The Claims Do Not Stand Or FaU Together 

The i^pellant establishes herein that the claims do not stand or fell together. The claims have 
differences therebetween and are separately patentable (Section 5). Further, the ^pealed claims are 
argued separately (Section 7.1). Hence, the claims do not stand or M together. 
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The Federal Circuit requires that all claims which are reasonably argued separately must be 
treated separately:^"^ 

The public responsibility of the Patent and Trademark Office 
requires attentive performance of all aspects of the patent examination 
fimctioa The Office is charged with the duty of examining the claims 
contained in the patent application, including review by the Board when 
^eal is taken under 35 U.S.C. 134. It is not only unfair to the 
^licant, it is also inefficient to decline to review claims that are 
properly appealed and reasonably argued before the Board. 

In re Beaver at 1411. 

The PTO requires the Examiner to analyze each claim for enablement^^ 

Accordingly, tiie first analytic step requires that the Examiner 
determine exactly what subject matter is encon:5)assed by the claims. 
The examiner should determine what each claim recites and what the 
subject matter is when the claim is considered as a \\iiole > not when its 
parts are analyzed individually. No claim shall be overlooked 

According to the Deputy Assistant Commissioner for Patent Policy and Projects,^^ each claim 

must be separately analyzed for written description: 

1, Determine what each claim as a whole covers, using well- 
established principles of claim constructioa Each claim must be 
separately analyzed and given its broadest reasonable interpretation 
in light of and consistent with the written description [underlining 
added]. 

In view of the above, the claims are separately argued by the Appellant and the claims do not 
stand or M together. 



See In re Beaver . 893 R2d 329, 13 USPQ2d 1409 (Fed Cir. 1989). 
MPEP 2 164.08 (bold emphasis added, underline in original). 

Stephen G. Kunin, "Written Description Guidelines and Utility Guidelines," Journal of the Patent and Trademark 
Office Society (JPTOS), Vol. 82, No. 2 at pages 82-83 (February 2000) (emphasis added). 
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7,2 THE EXAMINER HAS FAILED TO PROVIDE THE REQUIRED ^^SUBSTANTIAL 
EVIDENCE^ AND HAS FAILED TO ESTABLISH A PRIMA FACIE CASE TO 
COUNTER THE APPELLANT^S ENTITLEMENT TO A PATENT 

The Appellant is "entitled" to a patent (Section 7.2. 1). The Examiner is recpaired to provide 
"substantial evidence" (Section 7.2.2) and to establish a prima fade case (Section 7.2. 1) in order to 
challenge the Appellant's entitlemeat thereto. However, the Examiner has neither provided the required 
"substantial evidence" nor established a prima fade case. Instead, the Examiner makes unsi5)ported 
conclusory statements and misrepresents the prior art and the disclosure. This is e>q)ressly discouraged 
by the Federal Circuit (Section 7.2.3) and does not satisfy the requirement for providing "substantial 
evidence". Furthermore, the Appellant provided extensive evidence, but the Examiner disregarded or 
misrepresented the Appellant's evidence in further disregard for the law of the Federal Circuit (Section 
7.2.4). 

7,2,1 The AppeUant Is Entitled To A Patent 

The i^pellant is entitied to a patent because he has met the legal requirements. The Examiuer 
has not established a prima fade case and has not provided the required "substantial evidence" (see this 
Section 7.2. 1 and see Section 7.2.2) to challenge this entitlement 

Judge Plager, in his concurring opinion in Oetiker ^^. stated: 

An ^plicant for a patent is entitled to the patent unless the 
plication fails to meet the requirements established by law. It is the 
Commissioner's duty (acting through the examining officials) to 
determine that all requirements of the Patent Act are met The burden is 
on the Commissioner to establish that the ^licant is not entided under 
the law to a patent In re Warner . 379 F.2d 1011, 1016, 154 USPQ 
173, 177 (CCPA 1967), cert, denied 389 U.S. 1057 (1968). In 
rejecting an ^pUcation, factual determinations by the PTO must be 
based on a preponderance of the evidence, and legal conclusions must 
be correct In re Cavenev . 761 F.2d 671, 674, 226 USPQ 1, 3 (Fed. 
Cir. 1985). 

The process of patent examination is an interactive one. See 
generallv , Chisum, Patents . § 11.03 et seq . (1992). The examiner 



In re Qetiker . 977 F.2d 1443, 1449. 24 USPQ2d 1443, 1447 (Fed. Cir. 1992) (enq)hasis added). 
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cannot sit mum, leaving the ^licant to shoot arrows into the dark 
hoping to somehow hit a secret objection harbored by the examiner. 
The 'prima fecie case' notion, the exact origin of which appears 
obscure (see In re PiaseckL 745 F.2d 1468, 1472, 233 USPQ 785, 
788 (Fed. Cir. 1984)), seemingly was intended to leave no doubt 
among examiners that they must state clearly and specifically any 
objections (the prima facie case) to patentability, and give the ^Ucant 
fair opportunity to meet those objections with evidence and argument 
To that extent the concept serves to level the playing field and reduces 
the likelihood of administrative arbitrariness. 

♦ ♦ * 

Specifically, when obviousness is at issue, the examiner has the 
burden of persuasion and therefore the initial burden of productioa 
Satisfying the burden of production, and thus initially the burden of 
persuasion, constitutes the so-called prima facie showing. Once that 
burden is met, the ^plicant has the burden of production to 
demonstrate that the examiner's preliminary determination is not 
correct. The examiner, and if later involved, the Board, retain the 
ultimate bxurden of persuasion on the issue. 

If, as a matter of law, the issue is in equipoise, the ^licant is 
entitled to the patent. Thus on appeal to this court as in the PTO, the 
^licant does not bear the ultimate burden of persuasion on the issue. 
In the end there is no reason there or here to argue over whether a 
'prima fecie' case was made out The only determinative issue is 
whether the record as a whole supports the legal conclusion that the 
invention would have been obvious. 

The Examiner failed to establish a prima fade case for the rejections. For exan^le, the 
Examiner did not properly consider the disclosure as a whole, nor the many occurrences of the claim 
limitations in the disclosure, nor the disclosed actually reduced-to-practice "e?qperimental system" 
embodiment Further, the Examiner did not establish lack of written description nor lack of enablement 
in view of the disclosed actually reduced-to-practice "e)q)erimental system" embodiment Further, the 
Examiner did not perform the required Graham^^, Gechter ^^. or Rouffet "^ analyses and did not consider 



Graham V. John Deere Co. 383 U.S. 1, 148 USPQ 459 (1966). 

Gechterv. Davidson . 1 16 F.3d 1454, 43 USPQ2d 1030 (Fed. Cir. 1997). 

In ReRnuffet . 149 F.3d 1350, 47 USPQ2d 1453, 1457-58 (Fed Cir. 1998) (emphasis added). 



-208- 



Serial No. 08/464,034 



the claims as a whole. For these reasons and the other reasons of record, the Examiner did not establish 
a prima fade case. 

7.2.2 The U.S. Supreme Comt And The Federal Circuit Require "Substantial Evidence^ To 
Support A Rejection 

The Federal Circuit requires "substantial evidence" to si^jport a rejectioa See Gartside and 
Kotzab .'^ 

The reviewing court shall - 



♦ * ♦ 



to be ~ 



Gartside. 



42 



(2) hold unlawful and set aside agency actions, iGndings, and conclusions found 

* * 4c 

(E) unsupported by substantial evidence .... 



Gartside."*^ 



Thus, the plain language of §§ 7 and 144 of tide 35 indicates ... 
that we should therefore review Board factfinding for "substantial 
evidence." 



[W]e review the Board's underiying factual findings for 
substantial evidence .... 



Kotzab ,^ 

However, in this case, the rejections are not si5)ported by "substantial evidence", but rather are 
largely supported by erroneous arguments and in5)roper conclusory statements. Hence, the rejections 
caimot stand. 

"Siibstantial evidence" is described by the Federal Circuit in Gartside as follows: 



In re Gartside . 203 F.3d 1305, 53 USPQ2d 1769 (Fed Cir. 2000^: In re Kotzab . 217 F.3d 1365, 55 USPQ2d 1313 (Fed. 
Cir. 2000). 

In re Gartside . 203 F.3d 1305, 53 USPQ2d 1769, 1773 (Fed. Cir. 2000). 
In re Gartside . 203 F.3d 1305, 53 USPQ2d 1769, 1774 (Fed Cir, 2000). 
InreKotzab . 217 F.3d 1365, 55 USPQ2d 1313, 1316-17 (Fed Cir. 2000). 

In re Gartside. 203 F.3d 1305, 53 USPQ2d 1769, 1773 (Fed Cir. 2000) ^citing Consolidated Edison Co v. NT.RR . 305 
U.S. 197,229(1938)). 



.209- 





Serial No. 08/464,034 



[T]he "substantial evidence" standard asks whether a reasonable fact 
finder could have arrived at the agency's decisioa 

The Gartside court quotes the U.S. Siq)renie Court in Consolidated ^: 

It ["substantial evidence"] means such relevant evidence as a reasonable 
mind might accept as adequate to siq>port a conclusion .... Mere 
uncorroborated hearsay or rumor does not constitute substantial 
evidence. 

However, the instant rejections are not siq)ported by "substantial evidence". Instead, the Examiner 
improperly relies on conclusoiy statements and erroneous statements (Section 7.2.3). Hence, the 
rejections violate the law of the Federal Circuit and the law of the U.S. Si5)reme Court. 

7,2,3 The Examiner Relies On Conclusorv Statements, Which Are Discouraged Bv The U.S. 
Supreme Court And By The Federal Circuit 

The Examiner relies on conclusoiy statements, which are e?q)ressly discouraged by the U.S. 
Siq)reme Coijrt and by the Federal Circuit The Gartside court quotes the U.S. Supreme Court in 
ConsoUdated"^^: 



la rg Gartside, 203 F.3d 1305, 53 USPQ2d 1769, 1773 (Fed Cir. 2000) ^quoting Consolidated Edison Co. v. NLRB . 305 
U.S. 197, 229-30 (1938)) (parenthetical added, ellipsis in original). 

In re Gartside. 203 F.3d 1305, 53 USPQ2d 1769, 1773 (Fed. Cir. 2000) ^quoting Consolidated Edison Co. v. NLRB . 305 
U.S. 197, 229-30 (1938)) (parenthetical added, ellipsis in original). 

InreKotzah. 217 F.3d 1365, 55 USPQ2d 1313, 1317 (Fed Cir. 2000). 



It ["substantial evidence"] means such relevant evidence as a 
reasonable mind might accept as adequate to siq>port a conclusion .... 
Mere uncorroborated hearsay or rumor does not constitute substantial 
evidence. 



This is confirmed in Kotzab:' 



.48 



Whether the Board relies on an express or an inq)Ucit showing, 
it must provide particular findings related thereto .... Broad conclusoiy 
statements standing alone are not "evidence." 
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However, the present rejections are not siqjported by "substantial evidence". Instead, the Examiner 

relies on conclusory statements and erroneous statements witiiout "substantial evidence" sufficient to 

siq>port his legal conclusions. 

The ./Reliant provided extensive evidence (even though it is not the Appellant's burden to do 

so) yet the Examiner has not provided the required "substantial evidence" either to siq>port the 

rejections or to address the Appellant's extensive evidence. For example, regarding the § 1 12- 1 

rejections, the instant disclosure is in itself extensive evidence that must be presumed to be correct 

(Section 7.3.3). See also , e.g. , Zodiac."^^ The Federal Circuit requires the PTO to "e)q)Ucate its factual 

conclusions" and *^rovide particular findings", v^ch the Examiner has Med to do: 

We have e>q)ressly held that the Board's opinion must e>q)licate 
its factual conclusions, enabling us to verify readily \^ether those 
conclusions are indeed siqjported by "substantial evidence" contained 
within the record See Gechter v. Davidson 116 F.3d 1454, 1460, 43 
USPQ2d 1030, 1035 (Fed. Cir. 1997) 

Gartside .^*^ 

Whether the Board relies on an express or an inq)licit showing, 
it must provide particular findings related thereto .... Broad conclusory 
statements standing alone are not "evidence." 

Kotzab .^^ 

Judge Barrett in Hyatt ^355 ^^ stated: 

Our reviewing court, the U.S. Court of Appeals for the Federal 
Circuit, has no way of verifying those facts fix>m the record; our 
assertions are not evidence . 

Hence, if the Board's assertions are not evidence, the Examiner's conclusory statements are certainly 

not evidence and hence fail to establish a prima fade case. 



Zodiac Pool Care. Inc. v, Hoffinger Indus., 206 F.3d 1408, 1414, 54 USPQ2d 1 141, 1 145 (Fed Cir. 2000). 
InreGarteide . 203 F.3d 1305, 53 USPQ2d 1769, 1774 (Fed Cir. 2000). 
InreKotzab . 217 F.3d 1365, 55 USPQ2d 1313 (Fed Cir. 2000). 

Ex parte Hyatt Appeal No. 1994-3042, Paper No. 39 at 36 in patent application Serial No. 07/289,355 (PTO Bd App. 
December 21, 2000) [herein Hyatt-'355] (unpublished PTO decision) (emphasis added). 
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7.2.4 The Appeflant Provided Extensive Evidence. But The Examiner Violated The Law Of 
The U.S. Supreme Court And The Federal Circuit And Did Not Properlv Consider The 
Appellants Evidence 

The "substantial evidence" review requires examination of the record as a whole, taking into 

account evidence that detracts from the agency's decisioa 

The [U.S. Supreme] Court has emphasized that "substantial 
evidence" review involves examination of the record as a whole, taking 
into account evidence that both justifies and detracts from an agency's 
decision. See Universal Camera Corp. v. NLRB , 340 U.S. 474, 487- 
88 (1951). 

Gartside .^^ However, the Examiner violated the law of the U.S. Supreme Court and the Federal Circuit 
and ignored or misrepresented the substance of the Appellant's evidence. 

It is well established that the ^Ucation disclosure is intrinsic evidence (see, e^g,. Zodiac ).^"* and 
the instant disclosure has significant descriptions, both in the verbal description and in the figures 
(Section 5). This is significant evidaice regarding § 1 12-1 that has not been properly addressed and 
that has been misrepresented by the Examiner. 

The rejections are, in effect, based on conclusory and erroneous statements and ignore or 
misrepresent the extensive evidence provided by the Appellant Such rejections are in clear violation of 
the law of the U.S. Siq)reme Court and the Federal Circuit and should be reversed. 

7.2.5 Finding Isolated Bits-And-Pieces In The Prior Art Does Not Constitute Evidence. 
Much Less The ^^Substantial Evidence^^ Required To Support An Obviousness 
Reiection 

The Federal Circuit estabUshed that finding isolated bits-and-pieces in the prior art does not 
constitute evidence, much less the "substantial evidence" required to sipport an obviousness rejection 



" In re Gartside . 203 F.3d 1305, 53 USPQ2d 1769, 1773 (Fed. Cir. 2000). 
Zodiac Pool C are. Inc. v Hoffinger Indus ^ 206 F.3d 1408, 1414, 54 USPQ2d 1 141, 1 145 (Fed Cir. 2000). 



-212- 




Serial No. 08/464,034 



The Federal Circuit in Kotzab reiterated the lequiremeat for '^motivation, suggestion or 

teaching" of the combination to si5)port the combining of prior art elements in a § 103 rejection: 

Most if not all inventions arise ftom a combination of old 
elements .... Thus, every element of a claimed invention may often be 
foimd in the prior art .... However, identification in the prior art of each 
individual part claimed is insufficient to defeat patentability of the wiiole 
claimed invention .... Rather, to establish obviousness based on a 
combination of the elements disclosed in the prior art, there must be 
some motivation, suggestion or teaching of the desirability of making the 
specific combination that was made by the ^licant .... Even when 
obviousness is based on a single prior art reference, there must be a 
showing of [sic or] a suggestion or motivation to modify tiie teachings of 
that reference. 

However, in direct violation of the above, tiie current obviousness rejections are erroneously based 
upon the Examiner finding bits-and-pieces of the claims in the references and tiien alleging obviousness. 
This is the epitome of improper conclusory statemaits. Nevertheless, isolated bits-and-pieces witiiout a 
showing of ''motivation, suggestion or teaching" does not establish obviousness. Hence, the obviousness 
rejections do not provide the required "substantial evidence". Thus, the § 103 obviousness rejections 
should be reversed. 

The Federal Circuit explained about "the hindsight tr^" in reversing an obviousness rejection in 
Kotzab :^^ 

In this case, the Exanainer and the Board fell into the hindsight 
trap. The idea of a single sensor ... is a technologically simple concept 
With this simple concept in mind, the Patent and Trademark Office 
found prior art statements that ... appeared to suggest the claimed 
limitatioa But, there was no finding as to tiie specific understanding or 
principle within the knowledge of a skilled artisan that would have 
motivated one with no knowledge of Kotzab's invention to make the 
combination in the manner claimed . In ligjit of our holding of the 
absence of a motivation to combine the teachings in Evans, we conclude 
that the Board did not make out a proper prima fade case of 
obviousness .... 



" In re Kotzab . 217 F.3d 1365, 55 USPQ2d 1313, 1316-17 (Fed Cir. 2000). 
InreKotzah . 217 F.3d 1365, 55 USPQ2d 1313, 1318 (Fed, Cir. 2000) (en5)hasis added). 
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Similarly, in the instant plication, by failing to properly establish "some motivation, suggestion or 
teaching' ' in the prior art to make the claimed combination, the Examiner failed to establish a prima fade 
case of obviousness and hence the Examine **fell into the hindsight trap" (Section 7.8.4). Thus, the 
instant § 103 obviousness rejections should be reversed. 

7,2,6 The Faflure To Properly Construe The Rejected Claims Is Fatal To The Rejections 

The Examiner did not properly constnie the rejected claims, which is fatal to ^ of the 
rejections. See Gechter .^^ See also Sections 7.3.5.1 and 7.6.4. The Examiner must constme each 
rejected claim", he must constme "each contested limitation", and he must constme each claim as a 
whole, where "[cjlaim constmction is an essential part of the examination process". Atten:q)ting to 
constme unclaimed subject matter (Section 7.4,1) is wrong and obsecures and confuses the rejections. 
Attempting to constme bits-and-pieces of the claims is no substitute for the required constmction of 
each rejected claim as a whole (see below and Section 7.6.4). 

1. For Each Claim . I^etemjine What the Claim as a Whole 

Covers 

Claim construction is an essential part of the examination 
process. Each claim must be separately analyzed and given its 
broadest reasonable interpretation in light of and consistent with the 
written descriptioa The entire claim miist be considered, including the 
preamble language and the transitional phrase. 

PTO written description Gxiidelines.^^ 

In5>licit in our review of the Board's anticipation analysis is that 
the claim must first have been correctly construed to define the 
scope and meaning of each contested limitation 

Gechter at 1032 (emphasis added). 

prif the claims were misconstmed, a finding of anticipation must 
be reversed unless the error was harmless. 



" Gechter V. Davidson . 1 16 F.3d 1454, 43 USPQ2d 1030 (Fed Cir. 1997), 

Guidelines for the Examination of Patent Applications Under the 35 U.S.C. 1 12, H 1, "Written Description" 
Requirement, Section n.A.l, 1242 Official Gazette 173 (January 30, 2001) (enq)hasis added). 
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Gechter atl033. 

Accordingly, the first analytic step requires that the Examiner 
determine exactly what subject matter is encompassed by the 
claims. The examiner should determine what each claim recites and 
what the subject matter is when the claim is considered as a whole , not 
v^en its parts are analyzed individually. No claim shall be 
overlooked 

MPEP 2164.08 (bold emphasis added, underUne in original). 

Before any analysis of enablement can occur, it is necessary for 
the examiner to constme the claims. For terms that are not well-known 
in the art, or for terms that could have more than one meaning, it is 
necessaiy that the examiner select the definition that he/she intends to 
use when examining the application, based on his/her understanding of 
vdaat ^licant intends it to mean, and e?q)licitly set forth the meaning of 
the term and the scope of the claim when writing an Office actioa See 
Genentech v. Wellcome Foundation 29 F.3d 1555, 1563-64, 31 
USPQ2d 1161, 1167-68 (Fed. Cir. 1994). 

MPEP 2164.04. 

Thus, if the Examiner had properly constmed the rejected claims in view of the prior art and in 
view of the disclosure, as he is required to do, he would have realized that the claims meet §112-1 
and distinguish the prior art references. 

MPEP § 2163 states that, for each claim, the examiner must detemiine what the claim as a 
whole covers. The MPEP goes on to state that claim construction is an essential part of the examination 
process. Further, each claim must be separately analyzed and given its broadest reasonable 
interpretation in light of and consistent with the written description. 

MPEP § 2163 cites to hire Moms . 127 F.3d 1048, 44 USPQ2d 1023 (Fed. Ch. 1997) to 

support the requirement to give claims their broadest reasonable interpretatioa The court, in Gechter ^^ 

commented, in focusing upon an anticipation rejection: 

In^Udt in our review of the Board's anticipation analysis is that the 
claim must first have been conectiy construed to define the scope and 
meaning of each contested limitation. See , e.g .. In re Paulsen 30 F.3d 



Phillips V. AWH Corp ., 415 F.3d 1303, 75 USPQ2d 1321, 1329-30 (Fed Cir. My 12, 2005) (en banc V 
Gechterv. Davidson . 116 F.3d 1454, 43 USPQ2d 1030, 1032 (Fed. Cir. 1997). 
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1475, 1479, 31 USPQ2d 1671, 1674 (Fed. Cir. 1994) ("[T]o 
properly conq)aie [an allegedly anticipatory prior art refermce] with the 
claims at issue, we must construe the term 'compatsc' to ascertain its 
scope and meaning/'). Claim construction is a question of law and 
therefore reviewed de novo. 

In MedichenL S.A. v. Rolabo S.L. . 353 F.3d 928, 69 USPQ2d 1283, 1286 (Fed. Cir. 2003) 
(citations omitted), the court addressed the standards of review employed in anticipation and 
obviousness inquiries: 

Both anticipation under § 102 and obviousness under § 103 are 
two-step inquiries. The first step in both analyses is a proper 
construction of the claims, which we review de novo. The second step 
in the analyses requires a con^arison of the properly construed claim to 
the prior art. 

It is black letter law that tiie claims must be properly construed in view of the disclosure and in 

view of the prior art See Sections 7.3.5. 1, 7.2.6, and 7.6.4. Without a proper claim construction, the 

rejections must M. The Federal Circuit's recent en banc decision in Phillq>s establishes that thePTO 

must consider both intrinsic evidence and extrinsic evidence for claim construction;^^ 

Although we have eaq)hasized the in5)ortance of intrinsic evidence in 
claim construction, we have also authorized district courts to rely on 
extrinsic evidence, which "consists of all evidence external to the patent 
and prosecution history, including cxpeA and inventor testimony, 
dictionaries, and learned treatises." Markmaa 52 F.3d at 980, citing 
Sevmour v. Osborne . 78 U.S. (11 Wall.) 516, 546 (1870); see also 
Vitronics , 90 F.3d at 1583. However, while extrinsic evidence "can 
shed useful light on the relevant art," we have e}q)lained that it is "less 
significant than the intrinsic record in determining 'the leg3lly operative 
meaning of claim language."' C.R. Bard Inc. v. U.S. Surgical Corp .. 
388 F.3d 858, 862 [73 USPQ2d 1011] (Fed. Cir. 2004), quoting 
Vanderlande Indus. Nederland BV v. Intl Trade Comm'a 366 F.3d 
1311, 1318 [70 USPQ2d 1696] (Fed. Cir. 2004); see also 
Astrazeneca AB v. Mutual Phami. Co .. 384 F.3d 1333, 1337 [72 
USPQ2d 1726] (Fed. Cir. 2004). 

However, the Examiner Med to properly consider the evidence regarding claim construction and the 
Examiner failed to properly construe the claims as a whole. 



Phillimv, AWHTorp 415 F.3d 1303, 75 USPQ2d 1321, 1329-30 (Fed. Cir. July 12, 2005) OeiLhanc). 
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The Examiner foiled to properly consider the intrinsic evidence (e.g., the disclosure) (Section 
7.2.6) and the Examiner failed to properly consider the extrinsic evidence (e.g., the prior art). Even if 
the Examiner had adequately construed the claims (which he did not do) the Examiner must also look to 
the extrinsic evidence (e.g., the prior art) to construe the claims, which he did not adequately do. 

In view of the above, the rejections are in^roper and should be reversed because the Examiner 
failed to properly construe the rejected claims. 
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7.3 ARGUMENTS COMMON TO S 112-1 ENABLEMENT AND WRITTEN 
DESCRIPTION REJECTIONS 

13.1 Introduction 

The Appellant traverses the § 1 12-1 written description rejection for the reasons discussed in 
this Section 7.3 and in Section 7.4 and the Appellant traverses the § 1 12-1 enablement rejection for the 
reasons discussed in this Section 7.3 and in Section 7.5. 

The claims all recite combinations of limitations that are different fiom the combinations of 
limitations of the other claims (Section 5.1) and hence are separatelv patentable . Each of these 
limitations is relevant to separate patentabihtv and these limitations distinguish the instant claims 
therebetween. The separate arguments for separate patentabiUty of each claim are provided in Sections 
5.1 and 7.1. Thus, the claims do not stand or M togeflier. 

MPEP 706.03^^ establishes that the instant q)plication should not have *\mdue oiiphasis" given 
to 'technical" issues (e.g., disclosure issues). Any effort to rely on technical rejections should be 
minimized or eliminated xrnless such rejections are critical. Hence, the § 112-1 ^technical" (disclosure) 
rejections are inq)roper in view of the extensive and detailed instant disclosure. MPEP 706.03 further 
requires that such § 1 12-1 (disclosure) rejections "should be stated with a full development of the 
reasons rather than by a mere conclusion coi5)led with some stereotyped e?q)ressioa" In violation 
thereof, the § 1 12-1 rejections are based upon erroneoxis, unsupported, and conclusory statements. 



" '706.03 Rejections Not Based on Prior Art 

The primary objective of the examination of an application is to detennine whether or not the claims define a 
patentable advance over the prior art. This consideration should not be relegated to a secondary position while 
undue emphasis is given to nonprior art or "technical" rejections. Effort in examining should be concentrated on 
truly essential matters, minimizing or eliminating effort on technical rejections which are not reaUy critical. Where a 
major technical rejection is proper (e.g., lack of proper disclosure ...) such rejection should be stated with a full 
development of the reasons rather than by a mere conclusion coupled with some stereotyped expression.' (emphasis 
added). 
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73.2 The Faflure Of The Examiner To Properly Consider The Disclosed Actually Reduced- 
To-Practice "Experimental System'^ Is Fatal To The 8 112-1 Rejections 

The Examiner has apparently disregarded the disclosed actually reduced-to-practice 

"experimental system". See Section 5.7. See also Sections 7.3.10. 7.3.16. 7.5.8. and 7.5.10. The 

Examiner states (e.g.; prior Action at 54): 

The specification never once describes the integration of the 
individual disclosed elements to perform the overall claimed ftmctions. 
That is, the specification never once describes any interconnections or 
interrelations between the individual fiinctional elemeats, including any 
timing between them, any control between tiiem, or any input-ou^ut 
characteristics between them in such a manner that would enable one 
skilled in the art to make and use the later claimed inventions without 
undue or unreasonable e?q)erimentation. 

For this reason alone, the § 112-1 rejections cannot stand. 

Regarding the features that were not actually reduced-to-practice in the "e5q)erimental system", 
the "e?q)erimental system" provides a development embodiment for for actually reducing-to-practice 
and demonstrating these features. For example, a computer, display, operator interface, and operating 
system are provided in the "experimental system" for in:q)lementing additional features. This too should 
have been recognized by the Examiner but was not 

7.3.3 The Instant Disclosure Is Legally Correct And Presumptiyely Valid According To The 
CCPA. The Federal Circuit And The PTO 

MPEP 2164.04 states that an appUcant's disclosure is legally correct and presumptively valid 
and that an examiner must provide sufficient objective reasons to challenge this presun^jtioiL However, 
in the instant ^pUcation, the Examiner has not provided the required objective reasons to overcome the 
presun^tion. hi fact, the Examiner has not properly reconciled the § 1 12-1 rejections with this 
presun:5)tion. This is not surprising since the instant disclosure is extensive and certainly sufficient (e.g.; 
Section 5). Hence, the § 1 12-1 rejections shoxild be reversed. 
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Court decisions confirm that a disclosure such as the instant disclosure is legally correct and 

presunq)tively accurate and that the Examiner is required to provide acceptable evidence or reasoning 

(e.g., "substantial evidence" (Section 7.2.2)) regarding any challenge to the disclosure: 

As a matter of Patent Office practice then, a specification 
disclosure which contains a teaching of the manner and process of 
making and using the invention in terms v^ch conespond in scope to 
those used in describing and defining the subject matta: soxight to be 
patented must be taken as in con^liance with the enabling requirement 
of the first paragraph of Section 112 unless there is reason to doubt 
the objective truth of the statements contained therein A^chmust 
be reUed on for enabling siqjport.... 

In any event, it is incumbent vpon the Patent Office, whenever a 
rejection on this basis is made, to e>q)lain why it doubts the truth or 
accuracy of any statement in a si^orting disclosure and to back vp 
assertions of its own with acceptable evidence or reasoning which 
is inconsistent with the contested statement . Otherwise, there 
would be no need for the appUcant to go to the trouble and e>q)ense of 
si^jporting his presumptively accurate disclosure. 

Marzocchi.^^ 



There is no requirement in 35 USC 112 or anywhere else in the 
patent law that a specification convince persons skilled in the art tiiat the 
assertions in the specification are correct 

Li examining a patent plication, the PTO is required to 
assume that the specification complies with the enablement 
provision of Section 112 unless it has ^acceptable evidence or 
reasoning^ to suggest otherwise .... The PTO thus must provide 
reasons supported by the record as a whole why the specification is not 
enabUng.... Then and only then does the burden shift to the appUcant to 
show that one of ordinaiy skill in the art could have practiced the 
claimed invention without undue e?q)erimentatioa 

Gould.^ 



" InreMarzQcchi. 439 F.2d 220, 223-24, 169 USPQ 367, 369-70 (CCPA 1967). (emphasis added). 

^ Gould V. MossinghofF . 229 USPQ 1, 13-14 (D.D.C, 1985), afPd in part, vacated in part, and remanded sub nom. Sfifi 
alafi Gould V, Ouigg , 822 F.2d 1074, 3 USPQ2d 1302 (Fed Cir. 1987) (emphasis added). 
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However, the Examiner has not identified the necessary "contested statement" nor has he 
provided "acceptable evidence or reasoning" or "substantial evidence" to overcome this legal 
presun^tioa This is not surprising since the instant disclosure satisfies 

Furthermore, tiie CCPA and the Federal Circuit citing to In re Fisher '^respecting enablement" 
reiterated "the high level of predictabihty in mechanical or electrical environments". See also Hormone , 
Bowea Hogaa and Fisher (Section 7.5.8.3).^^ 

In view of the above, in addition to the extensive siq>port in the disclosure regarding ttie claims, 
the disclosure is legally correct and presun5)tively valid Hence, the § 1 12-1 rejections should be 
reversed. 

7.3.4 The Decision On Summary Judgment In Hyatt v, Dudas Is Relevant To The Instant 



A District Court decision on summary jxidgment in Hvatt v. Dudas is relevant to the instant 
appeal. This decision is attached hereto in Section 9.5. 

The instant written description rejection is based in significant part on the requirement for a "self 
contained embodiment and a "coherent embodiment". However, these are improper bases for a § 
1 12-1 rejection infia . Thus, the §1 12-1 written description rejection fails to establish a prima fade case 
and should be reversed. 

As set forth in Hvatt v. Dudas .^^ in the instant plication '*the PTO at times used rather vague 
and unspedfic language": 



" Hormone Research Foundation Inc. v. Genentech Inc.. 904 ¥2d 1558, 15 USPQ2d 1039, 1048 (Fed Cir. 1990) 
(quoting InreHogan . 559 F.2d 595, 194 USPQ 527, 537-538 (CCPA 1977)) (discussing In re Fisher . 427 R2d 833. 166 
USPQ 18, 24 (CCPA 1970). 

Hvatt V. Dudas . 1:03hcv-00108 (EGS), MEMORANDUM OPINION (Document 75) (D.D.C. October 13, 2005). 



Appeal 



In Ihis case, the PTO ^parently required Hyatt to include a "self- 
contained embodiment describing each and every limitation of the claim" 




l:03-cv-00108 (EGS), MEMORANDUM OPINION (Document 75) at p. 19 (D.D.C. October 13, 
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in his disclosures. See 108-F-2,700. It is difficult on this record to 
determine what the PTO meant by a "self-contained embodiment," or 
whether this requirement is consistent with the case law, because the 
phrase is not defined nor does it ^pear in any of the cases. Moreover, 
in rejecting plaintiflPs ^plications, the PTO at times used rather vague 
and unspedfic language. 

Thus, for this reason alone, the written description rejection should be reversed for feilure to establish a 
prima fade case. This despite the fact that the instant disclosure provides the epitome of a "self- 
contained embodiment*' (Section 5.6). 

7.3,5 The Instant S 112-1 Rejections Are Improperly Based Upon Unclaimed Subiect Matter 

7.3.5.1 The Law On Unclaimed Subject Matter Is Fatal To The S 112-1 Reiections 

Title 35 clearly establishes the right of an inventor to a patent subject to the conditions and 
requirements of Title 35: 

35 U.S.C. 101 Inventions patentable. 

Whoever invents or discovers ... may obtain a patent therefore, 
subject to the conditions and requirements of this titie. 

This is an e?q)ress prohibition of non-statutory requirements that deprive an inventor of this right to a 
patent. Hence, such non-statutory bases for the § 1 12-1 rejections are prohibited by law. 

The prohibition against non-statutory requirements was reinforced by the Sipreme Court in the 
recent PfaflF decision^^ which criticized the Federal Circuit for a non-statutory "substantially completed" 
rule which '*finds no support in the text of the statute.'^^ 

The Federal Circuit established that unclaimed subject matter in not subject to the disclosure 
requiremaits of § 1 12-1 1^** 



Pfaff V. Wells Electronics. Tnc , 525 U.S. 55, 119 S.a 304, 48 USPQ2d 1641 (1998). 
M, at 31 1, 48 USPQ2d at 1646. 

Engel Indus.. I nc. v. Lockformer Co^ 946 F.2d 1528, 20 USPQ2d 1300, 1302 (Fed Cir. 1991). 
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Unclaimed subject matter is not subject to the disclosure requirements 
of § 1 12; the reasons are pragmatic: the disclosure woxild be boundless, 
and the pitfalls endless. 

The Federal Circuit confirms that the analysis should be focused on the "claimed circuitry", not the 

"unclaimed drcuity*. See DeGeorge . discussed above. 

A § 112-1 rejection that is based upon unclaimed subject matter should be reversed: 

OPINION*** 
Nor will we sustain the rejection of selected claims 1, 4, 5, 7, 
11 through 13, 16, 24 and 29 under 35 U.S.C. 112 as being based 
i5)on an insufficient disclosure .... And second, we agree with the 
q>pellant that the examiner's criticisms of the disclosure of the present 
plication at pages 2-5 of the answer are irrelevant because they do 
not pertain to claimed subject matter. C£ Li re Brown . 477 F.2d 946, 
177 USPQ 691 (CCPA 1973); In re Ghiroa 442 F,2d 985, 169 
USPQ 723 (CCPA 1971). * * * 

Accordingly, all grounds of rejection advanced by the examiner 
are reversed. 

Hvatt-'277 ^^ See also UnirovaL ^^ Hence, rejections under § 1 12-1 must be evaluated based \xpon the 
claimed mvention. Matter that is not claimed is not relevant to a § 112-1 rejectioa Written 
description must exist for the invention as claimed and not for some other unclaimed subject matter.^^ 
Since the instant § 1 12-1 rejections are in:q)roperly based \^on subject matter that is not claime4 the 
§ 1 12-1 rejections for claims that do not recite the allegedly objectionable unclaimed subject matter 
should be reversed. 

Further, the Federal Circuit established that it is the claimed invention which requires support. 
See Wri^t .^"* EMsclosure of unclaimed subject matter is irrelevant to a § 1 12-1 rejection and the 



Ex Parte Hvatt Appeal No. 88-0854, Paper No. 24 at 3-5 in patent application Serial No. 06/520,277 which issued as 
U.S. Patent No. 4,910,706 on March 20, 1990 (PTO Bd App. April 14, 1989) [herein Hyatt=!227] (unpublished PTO 
decision) (footnote omitted). 

UnirovaL Inc. v. Rudkin-Wilev Tnrp 837 F.2d 1044, 5 USPQ2d 1434 (Fed Cir. 1998), cert, denied 488 US. 825 
(1988). 

la rc Wright, 999 F.2d 1557, 27 USPQ2d 1510 (Fed Cir. 1993V Christianson v. Colt Ttidus, Cnrp. 822 F.2d 1544, 3 
USPQ2d 1241 (Fed Cir. 1987), vacated on iurisdictional grounds and remanded 486 U.S. 800, 7 USPQ2d 1109 (1988). 

In re Wright. 999 F.2d 1557, 27 USPQ2d 1510, 1513 (Fed Cir. 1993). 
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Examiner's arguments related thereto are irrelevant and do not provide the required "substantial 
evidence" (Section 7.2.2). SeeGartside, Kotzab . and Zuiko ^^. It is not surprising ttiat the Examiner is 
preocciq)ied with irrelevant and conclusory arguments because the instant disclosure more than satisfies 
§112-1. 

The § 112-1 rejections are improperly based }jpon unclaimed subject matter which is a non- 
statutory groimds and hence is prohibited by law. For exan:q)le, the § 112-1 rejections are effectively 
rejections of the disclosure rather than the claims and thus constitute unclaimed subject matter 
(discussed below). Further, the § 112-1 rejections are based upon a so-called "exan5)le claim", but this 
single claim is not representative of the other claims and thus constitutes unclaimed subject matter 
(Section 7.3.5.2). Further, the § 1 12-1 rejections are based upon mechanical type disclosure 
requirements, but this is not ^propriate for a digital image processing system and certainly not for a 
software in5)lemented system (Section 7.3.5.3). 

The §112-1 rejections coiiq)lain about the alleged deficiencies of the disclosure without 
properly relating these alleged disclosure deficiencies to the subject matter of the various claims. For 
QxamplCy the Examiner makes an atten^t to construe the claims (instant Action at 30-36); however, 
despite the significant deficiency of the attempted claim construction (Sections 7.3.5. 1 , 7.2.6, and 
7.6.4), some of the terms are not even recited in the claims, which constitutes unclaimed subject matter, 
and those terms that are recited in the claims are addressed as bits and pieces, they are not addressed 
as a whole as required (Section 7.3.7). 

Further, the § 1 12-1 rejections object to "can be" and '*may be" type terminology in the 
disclosure but do not relate this objection to the claims. See instant Action at 10 and 18; prior Action at 
23 and 57; and see Section 7.3.12.6 hereiiL 

See prior Action at 23 and 57 (enq)hasis added): 

Numerous recitations of how the architecture ' ban be " 
configured appear throughout the specification (e.g., refer to pages, 
133, 148, 156, 185, etc.). 



TnreOartside. 203 F.3d 1305, 53 USPQ2d 1769 (Fed Cir. 2QQQV In re Kotzab . 217 F.3d 1365, 55 USPQ2d 1313 (Fed 
Cir. 2000); and lnreZurico . 258 F.3d 1379, 59 USPQ2d 1693 (Fed Cir. 2001). 
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In summaiy, the disclosed invention ^eais to be an image 
processing system, having specific "architecture" con:5)rised of 
"modules" that can be "in:q)lemented" by "configuring" the modules using 
"software". 

What is most telling about the disclosed invention, especially 
with regard to the 35 USC 1 12, first paragr^h enablement 
requirement, is what is NOT disclosed 

For exanq)le, the specification is replete with the use of terms like "can 
be", "may be used", "could be used", "such as", "for 
example", etc, (see the above quoted sections of the specification 
fix>m pages 454, 466, and 494, for example) without any accon:5)anying 
specifics as to how these various possibiUties and permutations of 
possibiUties can be inq)lemented (either individually or as part of a 
larger, complete system). 

This is in violation of § 101 - the rejections must be directed to the claims. Further, the feilure of the 
Examiner to properly construe the rejected claims (Section 7.2.6) confounds this violation. 

In a teaching presentation, as in the instant plication, it would be erroneous to teach an artisan 
that a fianction must be performed in a certain way when there are other ways to perform that fimction 
- it maybe performed in that way or it maybe performed in other disclosed ways. 

The Examiner introduces many other issues of unclaimed subj ect matter. This includes the 

Exanraier's requirement for the unclaimed "coherenf ' embodiment (Section 7.4.5) and it includes the 

Examiner's various other requirements for other unclaimed features; e.g.; ^timing, synchronization and 

controF' (prior Action at 58): 

Particularly with regard to enablement, the specification does not 
describe any interconnections and interrelations between the disclosed 
image processing elements, including ii^ut-ou^ut characteristics, timing, 
synchronization and control that would enable one skilled in the art to 
make and use the invention without undue or iinreasonable 
e?q)erimentatioa 

This despite the feet that the disclosure includes the details of the *timing, synchronization and control" 
for the actually reduced-to-practice "e?q)erimental" embodiment which has been disregarded by the 
Examiner. See Section 5.7. See also Sections 7.3.10, 7.3.16, 7.5.8, and 7.5.10. 
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Still further, the § 1 12-1 rejections seem to be directed to the form, not the substance, of the 
disclosure. However, in addition to the in:q)n>priety of the § 1 12-1 rejections based vpon unclaimed 
subject matter, § 1 12-1 rejections based on the form of the disclosure is clearly prohibited^^ 

Judge Radar stated in his concumng opinion in Alappat:^^ 

The Si5)reme Court has frequently cautioned that "courts 
should not read into the patent laws limitations and conditions -wtdch the 
legislature has not e?q)ressed.". . .This same counsel ^lies to the 
Board. 

Thus, basing the § 1 12-1 rejections }japon non-statutoiy grounds, which is prohibited by § 101, is 
improper. Hence, the § 1 12-1 rejections should be reversed. 

7.3>5.2 The So-Called ''Example'' Claim Is Not Representative And Thus Cannot Be Used 
As A Basis For Rejecting All Of The Other Claims 

The Examiner selected a so-called "exanq)le" claim (Section 5.5) and based the §112-1 
rejections thereoa However, this single so-called "example" claim is not representative of the other 
claims. Thus, this single so-called "exan^le" claim constitutes unclaimed subject matter for the many 
other claims that do not recite the limitations recited in the so-called "exan[q)le" claim and thus it Ms to 
establish a prima fade case for the other claims. For example, a single concpaiison of this so-called 
"example" claim and other claims in the instant plication shows that this so-called "exan[q)le" claim is 
definitely not representative. See the claim chart below. 

CLAIM CHART COMPARING THE SO-CALLED 
"EXAMPLE^^ CLAIM WITH ANOTHER CLAIM 
THAT IS UNDER APPEAL IN THE INSTANT APPLICATION 



In Re Sherwood, 613 F2d 809, 204 USPQ 537, 544 n.6 (CCPA 1980). 
InreAlapp at, 33 F.3d 1526, 31 USPQ2d 1545, 1591 (Fed Cir. 1994). 
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SCM:ALLED "EXAMPLE" CLAIM 


OTHER APPEALED CLAIM 


554. A process comprising the acts of: 

storing conq)iitjer instructions; 

generating GPS navigation iirformatian in 
response to the corrq)uter instructions; 

generating radar information; 

generating data compressed image 
information in response to the conq)uter 
instructions and in response to the radar 
information; and 

loading database information into a 
database memory in response to the computer 
instructions and in response to the radar 
informatiorL 


109. A process conpising the acts of: 

storing a prior 64-pixel block of image 
information, the prior 64-pixel block of image 
information representing a prior image; 

storing a next 64-pixel block of image 
information, the next 64-pixel block of image 
information representing a next image; 

generating prior motion vector information 
in response to the prior 64-pixel block of image 
information; 

generating next motion vector information 
in response to the next 64-pbcel block of image 
information; and 

generating tenq)orally interpolated image 
information by temporally interpolating between 
the prior motion vector information and the next 
motion vector information in response to the prior 
64-pixel block of image information and in 
response to the next 64-pixel block of image 
informatioa 



Even worse, the Examiner addresses only two limitations in the single ''cxampW claim (e.g., 
GPS navigation and radar ) which fails to establish a prima fade case for the other claim limitations 
recited in this so-called "exan:q)le" claim and thxis constitutes unclaimed subject matter for the other 
claim limitations (Sections 5.1 and 5.5). 

Otherwise stated, the rejection of all of the other claims based vpon the non-representative so- 
called "example" claim constitutes imclaimed subject matter. Further, because the so-called "exan^le" 
claim is not representative of the other claims, the other claims stand rejected over unclaimed subject 
matter (e.g.; the disputed limitations in the so-called "example" claim (GPS and radar) that are not 
recited in many of the other claims). 

Because of the Appellant's showing that this so-called ''cxBxnpW claim is adequately disclosed 
(Sections 5.1 and 5.5) and because this single so-called "exan:q)le" claim is not representative of the 
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olher claims supra , for these reasons alone the Examiner's reliance on this soK^alled "exan^le" claim is 
fatal to the § 1 12-1 rejections. 

13.53 The S 112-1 Relections Appear To Be Focused On Mechanical-Type Apparatus 

Claims And Thus Are Not Relevant To The Instant Software-Type Process Qaims 

The Examiner creates an unclaimed subject matter issue by basing the § 1 12-1 rejections on the 
disclosure for mechanical-type ^paratus claims and ^arently disregarding the fects and the law on 
the disclosure needed for software-type process claims (instant Action at 14 regarding written 
description and prior Action at 24 regarding enablement; respectively (bold en5)hasis in original)): 



Each pending claim recites a combination of individual claimed 
elements, where the elements are modified by their interrelations (e.g., 
the "in response to" language). That is, each pending claim as a \^ole 
(i.e., the claimed combination) defines a system whereby the claimed 
elements interact veiy specifically with one another according to the 
claimed interrelations. The claimed elements are inextricably linked 
to each other by the claimed interrelations, thereby defining a 
symbiotic system of elements. 

Each pending claim recites various elements modified by mutual 
interrelations (e.g., the "in response to" language). Each claimed 
combination defines a system whereby the claimed elements interact 
very specifically with one another to produce results that are wholly 
dependent vapon the claimed interrelations and interactions between the 
elements. While all of the pending claims are rejected on the grounds of 
lacking an enabling disclosure, an exanaplc of a currently pending, non- 
enabled claim will be cited to clearly e)q)lain the examiner's rationale. 
This same rationale has been ^lied to all of the pending claims, and all 
lack an enabling disclosure using the same analysis. 



However, a significant number of the claims in the instant applications are process claims that do not 
recite such "elements" and a significant niunber of the claims recite soflware-related interrelations and 
interactions. Thus, the Examiner requires disclosures that are neither claimed nor required - e.g.; 
unclaimed subject matter. For example, see the so-called "example" claim below: 



554. A process conq)rising the acts of: 
storing con^uter instructions; 
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generatiiig GPS navigation infonnation in response to the con^ut^ instructions; 
generating radar information; 

generating data conq)ressed image infonnation in response to the con^uter 
instructions and in response to the radar information; and 

loading database information into a database memory in response to the 
computer 

instructions and in response to the radar infonnatioa 



7.3,6 The Examiner Failed To Establish A Prima Facie Case 

The Examiner Ms to establish a prima fade case regarding tiie § 1 12 rejections. Instead, the 
Examiner attenq)ts to shift his burden to tiie Appellant with erroneous and conclxisory statements. The 
Examiner violates the law of the Federal Circuit by disregarding the significant evidence that the 
Appellant produced; e.g., a very detailed disclosure and an actually reduced-to-practice "experimental 
system". See Section 5.7. See_also Sections 7.3.10, 7.3.16, 7.5.8, and 7.5.10. 

The Examiner does not provide the "substantial evidence" required to siqjport the rejections. 
Instead, he relies on erroneous and conclusory statements, he disregards the law, he misrepresents the 
disclosure, and he disregards the disclosure as a whole. 

The Deputy Assistant Commissioner for Patent Policy and Projects summarized the 

requirements to si5>port a written description rejection:^^ 

The Revised hiterim Guidelines ccaphasizi^ that the examine has 
the initial burden of presenting evidence or cogent technical reasoning to 
explain why persons skilled in the art would not recognize in the original 
disclosure a description of the invention defined by the claims. A 
description as filed is presumed to be adequate, unless or until sufficient 
evidence or cogent technical reasoning to the contrary has been 
presented by the examiner to rebut the presumption. The examiner, 
therefore must have a reasonable basis to challenge tiie adequacy of the 
Written description, hi rejecting a claim, the examiner should set forth 
e7q>ress findings of &ct which identify the claim limitation at issue and 
estabUsh a prima facie case by providing reasons, usually siqjported by 
documentary evidence, vAiy a person skilled in the art at the time the 



Stephen G. Kxinin, ''Written Description Guidelines and Utility Guidelines," Journal of the Patent and Trademark 
Office Society (JPTOS), Vol. 82, No. 2 at pages 90-91 (February 2000). 
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application was filed would not have recognized lhat the inventor was in 
possession of the invention as claimed in view of the disclosure of the 
plication as filed The revision specifically notes that a general 
allegation of ^Huqmlictability in the arf ' is not a sufficient reason to 
si^port a rejection for lack of adequate written description. 

However, the Examiner failed to meet these requirements. The rejections do not establish a 
prima fade case. Instead, they violate the law of the U.S. Sl^)reme Court and the Federal Circuit 
(Section 7.2.4) which requires the Examiner to consider the disclosure as a w^ole ^taking into account 
evidence that ... detracts fix>m an agency's decision". The Examiner Ms to establish a prima fade case 
regarding the § 112 rejections. Instead, the Exaiiiineratteriq)ts to shift his burden to the Appella^^ 
erroneous and conclusoiy statements. The Examiner violates the law of the Federal Circuit by 
disregarding the significant evidence that the i^>pellant produced; e.g., a very detailed disclosure and an 
actually reduced-to-practice "experimental system". See Section 5.7. See also Sections 7.3.10, 
7.3.16, 7.5.8, and 7.5.10. 

The § 1 12-1 rejections do not establish a prima fade case.^^ 

a. The § 1 12-1 rejections do not provide the required "acceptable evidence or 
reasoning*' (Section 7.3.3). 

b. The § 1 12-1 rejections fail to consider the disclosure as a whole (Section 7.3.7). 

c. The § 1 12-1 rejections do not provide the required "substantial evidence" (Section 
7.2.2). 

d. The most relevant parts of the disclosure are ignored, (e.g. . Section 5). 

e. The § 1 12-1 rejections do not properiy explain why claim terminology allegedly 
lacks written description in view of the extensive disclosure and the many 
occurrences of the claim terminology in the disclosure. 

f The Appellant properly traversed the Examiner's unsiqjported statements, but the 
Examiner did not provide the required reference or affidavit in accordance with 
MPEP 2144.03. 



Sfifi 37 CFR 1 .in6(hV Chester v. Miller. 906 F2d 1574, 1578, 15 USPQ2d 1333, 1337 (Fed Cir. 1990) ("Secdon 132 is 
violated when a rejection is so uninformative that it prevents the applicant from recognizing and seeking to counter 
the grounds for rejection."). See also In re Qetiker . 977 F2d 1443, 24 USPQ2d 1443 (Fed Cir. 1992). 



-230- 



Serial No. 08/464,034 



g. The § 1 12-1 enablement rejections misrepresent the skill in the art (Section 7.5.6). 
The burden of establishing a prima fade case rests witii the examiner and is not satisfied by 
conclusory statements.^** 

The § 1 12-1 rejections are based upon erroneous conclusory statements. Thus, the rejections 
fail to provide the "substantial evidence" required by the U.S. Si5)reme Court and the Federal Circuit 
(Section 7.2.2). Such erroneous conclusory statements are not evidence and are expressly discouraged 
by the Federal Circuit (Section 7.2.3). 

Judge Lindquist in Hvatt-'053 ^\ in reversing an enablemrat rejection under § 1 12-1, stated: 

OPINION ... 

If the examiner had a reasonable basis for questioning the 
sufficiency of the disclosure, the burden shifted to the ^ipellant to come 
forward with evidence to rebut this challenge. In re Dovle . 482 F. 2d 
1385, 179 USPQ 227, (CCPA 1973); In re Browa 477 F.2d 946, 
177 USPQ 691 (CCPA 1973): InreGhiron 58 CCPA 1207, 442 
F.2d 985, 169 USPQ 723 (1971). However, the burden was initially 
jxpon the examiner to establish a reasonable basis for questioning the 
adequacy of the disclosure. In le Strahilevitz . 668 F.2d 1229, 212 
USPQ 561 (CCPA 1982); InreAngstadt 537 F.2d 498, 190 USPQ 
214 (CCPA 1976); In re Armbmster . 512 F.2d 676, 185 USPQ 152 
(CCPA 1975). 

Here, we are not convinced that the examiner has discharged 
his initial burden. The examiner alleges that the disclosure fails to set 
forth "specific details" of the various embodiments of the claimed 
invention. However, "blueprints" of the several embodiments are not 
required to satisfy the enablement clause. The examiner has not said 
what "specific details" he thinks would be necessary to satisfy the 
enablement requirement Nor has tiie examiner addressed the *'undue 
e}q>erimentation" aspect of enablement other than to just conclude that 
undue e?q)erimentation would be required for enablement We will not 
sustain the rejection 

See also Hyatt- '444 ^^ regarding a consistent decision of the PTO Board 



In re Edwards . 568 F.2d 1349, 1354, 196 USPQ 465, 469 (CCPA 1978;>: In re Qetiker . 977 F2d 1443, 24 USPQ2d 1443 
(Fed Cir. 1992). 

Ex parte Hyatt , Appeal No. 532-38, Paper No. 32 at 2-3 in patent application Serial No. 05/948,053 (PTO Bd App. 
April 20, 1984) [herein Hyatt-'Q53 ] (unpublished PTO decision). 
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The Examiner does not properly consider the most relevant parts of the disclosure and 
misrepresents the disclosure. The § 112-1 rejections do not properly acknowledge the extensive 
verbatim and literal basis in the disclosure. See the numerous occurrences of claim terminology in the 
disclosure (Section 5.4). 

The claims are all rej ected together as a ffoup of claims all rejected based upon a single so- 
called "exanq)le" claim. This is inpx)per. In order to establish a prima fade case, each disputed claim 
must be evaluated individually to determine whether that claim individually meets the § 112-1 
requirement Since the Examiner did not evaluate each of the disputed claims individually, the § 1 12- 1 
rejections fail to establish a prima fade case. See VanGeuns and Wright . See also Nielson and 
Beaver .^ 

Furthermore, the Examiner must siqjport § 1 12-1 rejections with a proper explanation of why 
the disclosure is not adequate and must provide "acceptable evidence or reasoning" to siqyport a finding 
of lack of adequate disclosure (Section 7.3.3). However, the § 1 12-1 rejections do not provide a 
proper e?q)lanation or "acceptable evidence or reasoning" regarding the adequacy of the instant 
disclosure, but instead primarily rely on erroneous and conclusory statements. 

The Examiner misrepresented the skill in the art (e.g.; prior Action at 33, 43, 45, and 58). 
Clearly, the Examiner should have analyzed the skill in the art as it relates to the rejections and the 
disclosure. For Qxsaooplc, the skill in the con5)uter and programming arts were high (Section 7.5.6. 1) 
where a prior art programmer would have been able to program the claimed (and disclosed) functions 
with the disclosed conq)uter. 

The Examiner did not meet the requirements of Gechter :^^ 



Ex parte Hvatt . Appeal No. 636-62, Paper No. 48 at 3-4 in patent application Serial No. 07/874,444 (PTO Bd App. 
October 30, 1986) [herein Hyatt-'444 ] (iinpublished PTO decision). 

In re VanGeuns . 988 F.2d 1181, 26 USPQ2d 1057 (Fed Cir. 1 993V Tn re Wright . 999 F.2d 1557, 27 USPQ2d 1510 (Fed 
Cir. 1993). 

^ In re Nielson . 816 F.2d 1567, 2 USPQ2d 1525 (Fed Cir. IQST^- In re Beaver . 893 F.2d 329, 13 USPQ2d 1409 (Fed Cir. 
1989). 

Gechterv. Davidson . 43 USPQ2d 1030, 1035 (Fed Cir. 1997). 
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In the present case, the Board's opinion lacks a claim 
construction, makes conclusory findings relating to anticipation, and 
omits any analysis on several limitations. For example, the Board 
opinion does not separately construe the term "agent status messages" 
before finding that Canale discloses just such "ag^t status messages." 
In addition, the Board never construed the scope of the structures 
disclosed in the specification for the claimed **receiving means," nor did 
the Board e?q)ressly find that the **receiving means" disclosed in the 
specification was structurally equivalent to that embodied in Canale. 
Moreover, the Board's opinion also Med to define the exact fimction 
of the receiving means, as well as to find that Canale disclosed the 
identical functioa 

♦ * * 

In Bond, this court vacated the Board's anticipation decision 
because it failed to make one particular subsidiary finding. In that case, 
tiie Board determined that a prior art reference anticipated the 
^licant's claimed telephone answering machine, finding that the 
reference disclosed the claimed "delay means." 910 F.2d at 833, 15 
USPQ2d at 1568. The delay means disclosed in the reference, 
however, was not identical to the delay means in the specification. This 
court vacated the Board's anticipation decision because the Board 
made no specific finding that, pursuant to 35 U.S.C. § 112, Tf 6 (1994), 
the delay means in the specification and that embodied in the prior art 
reference were structurally equivalent Id. Here, the Board's opinion 
omits not one, but several crucial findings. We therefore must vacate 
and remand 

CONCLUSION 

In sum, we hold that the Board is required to set forth in its 
opinions specific findings of fact and conclusions of law adequate to 
form a basis for our review. In particular, we expect that the Board's 
anticipation analysis be conducted on a limitation by limitation basis, 
with specific &ct findings for each contested limitation and satis&ctory 
explanations for such findings. Claim construction must also be e7q)licit, 
at least as to any construction disputed by parties to the interference (or 
an appUcant or patentee in an ex parte proceeding). 

Moreover, Judge Plager, in his concurring opinion in Oetiker ^^. stated: 

The process of patent examination is an interactive one. See 
generallv . Chisum, Patents . § 11.03 et seq . (1992). The examiner 



InreQetiker . 977 F2d 1443, 1449, 24 USPQ2d 1443. 1447 (Fed. Or. 1992). 
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cannot sit mum, leaving the ^plicant to shoot am)ws into the dark 
hoping to somehow hit a secret objection harbored by the examiner. 

In a related ^eal in Hyatt '355 ,^^ Judge Barrett clarified the PTO position on unsiq^ported 
conclusory statements: 

Our reviewing court, the U.S. Court of Appeals for the Federal 
Circuit, has no way of verifying those facts fiom the record; our 
assertions are not evidence . 

Hence, if the Board's assertions are not evidence, the Examiner's erroneous and conclusory statements 

are certainly not evidence and hence do not establish a prima fade case. 

The Examiner does not properly address e?q)erimentation — whether there is any 

e?q)erimentation at aU much less whether there is undue e?q)eritn^^ This is particulaily troubling in 

view of the established case law on this issue (Section 7.5.8). For exan:q)le, the Examiner did not 

properly consider the actually reduced-to-practice "experimental system" (e.g.; Sections 5.7 and 

7.3. 10) nor the law and the facts on e>q)erimentation (Section 7.5.8). Further, the Examiner's Wands 

analysis is fatally defective (Section 7.5.9). See the Appellant's Wand's analysis (Section 7.5.9). Still 

further, the Examiner did not properly consider the disclosure of the many diflferent ' Vorking exan^)les" 

(Section 7.5. 10) nor the disclosure of "specific information", both of which the CCPA established as 

being important disclosures:^^ 

The same principle should ^ly to claims covering a wide 
range of distbct chemical con:5)oxmds. However, because of tiie 
proportion of unknown conqx)unds it will ordinarily be necessary to 
give many more examples and much more specific information than 
would be necessary in the case of an alloy or a mixture. 

Despite the fact that the instant claims are not directed to such '^unknown con:5X)unds", the instant 
disclosure still provides '"many examples'' and much "specific information" as suggested by the CCPA in 
Cavallito for disclosures that do have such *\inknown con:5)ounds". 

The CCPA stated with approval that Sichert sets forth ''numerous exan[5)les": 



Ex parte Hyatt Appeal No. 1994-3042, Paper No. 39 at 36 in patent application Serial No. 07/289,355 (PTO Bd App. 
December 21, 2000) [herein Hyatt-' 3 55] (tmpublished PTO decision) (emphasis added). 

In re Cavallito andGmv , 282 F.2d 363, 127 USPQ 202, 205 (CCPA 1960) (emphasis added). 

In re Sichert . 566 F.2d 1 154, 1 164, 196 USPQ 209, 217 (CCPA 1977). 
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Moreover, ^pellanf s specification sets forth numerous 
exanq)les, many with exact doses and a discussion regarding the 
method of treatment 



However, the present Examiner did not properly consider the *^umerous exan5)les" in the instant 
disclosure. See Sections 7.5.10.1 to 7.5.10.5 for a discussion of legal "exan:5)les" in the instant 
disclosure. Because the Examiner failed to properly consider the '^numerous exan^)les" in the disclosure, 
for this reason alone he failed to estabhsh a prima fade case of lack of enablement And the adequacy 
of the instant disclosure is significantly enhanced in view of the predictability of the electronics art, in 
direct contrast to the unpredictabihty of CavaUito's chemical art (excerpted above). 

The Deputy Assistant Commissioner for Patent Policy and Projects summarized the 
requirements to siq)port a written description rejection:^ 



The Revised Interim Guidelines emphasize that the examiner has 
the initial burden of presenting evidence or cogent technical reasoning to 
e?q)lain why persons skilled in the art would not recognize in the original 
disclosure a description of the invention defined by the claims. A 
description as filed is presumed to be adequate, unless or xintil sufficient 
evidence or cogent technical reasoning to the contrary has been 
presented by the examiner to rebut the presumptioa The examiner, 
therefore must have a reasonable basis to challenge the adequacy of the 
Written description. In rejecting a claim, the examiner should set forth 
ejqKess findings of fact v^ch identify the claim limitation at issue and 
establish a prima facie case by providing reasons, usually siqjported by 
documentary evidence, vjhy a person skilled in the art at the time the 
qjplication was filed would not have recognized that the inventor was in 
possession of tiie invention as claimed in view of the disclosure of the 
plication as filed The revision specifically notes that a general 
allegation of '"ur^redictability in the arf ' is not a sufficient reason to 
si^port a rejection for lack of adequate written description. 



However, the Examiner failed to meet these requirements. Thus, for this reason alone, the Examiner 
failed to establish a prima fade case of lack of written description 

The i'^jpellant developed his position with reasoning and evidence and traversed the Examiner's 
unsi5>ported and conclusory statements, yet the Examiner did not provide a reference or affidavit in 



Stephen G. Kunin, ''Written Description Guidelines and Utility Gmdelines Journal of the Patent and Trademark 
Office Snciftty (JPTOS), Vol. 82, No. 2 at pages 90-91 (February 2000). 
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support of his position as required by MPEP 2144.03. Furth^, the Examiner's unsi^orted and 
conclusory statements are "in areas of esoteric technology" and hence should have been siq)ported by a 
citation to a reference (MPEP 2144.03), but were not thusly supported. 

In view of the above, tiie § 1 12-1 rejections do not establish a prima fade case. Hence, the 
§ 1 12-1 rejections should be reversed.^^ 

13 J The Examiner Failed To Consider The Disclosiire As A Whole 

The Exanmer is reqxiired to but did not consider the disclosure as a whole: 



Considering the language of the statute, it should be evident that these 
inquiries include determining \^^etfaer the subject matter defined in the 
claims is described in the specification, whether the specification 
disclosure as a whole is such as to enable one skilled in the art to make 
and use the claimed invention, and whether the best mode conten^lated 
by the inventor of carrying out that invention is set forth." 



Univ. of Rochester. ^ However, instead of considering the disclosure as a whole, the Examiner did not 
properly consider many important parts of the disclosure; the numerous occurrences of the claim 
limitations in the disclosure, the top-down end-to-end nature of the disclosure (e.g.; Section 5.6), and 
the "e}q)erimental system" (Sections 5.7, 7.3.10, 7.3.16, 7.5.8, and 7.5.10); yet tiie Examiner alleged 
insufficient disclosure. If the Examiner had considered the disclosure as a whole, he would have foxind 
more than adequate siqjport for the claims. 



InreOetiker , 977 F2d 1443, 24 U.S.P.Q.2d 1443 (Fed. Cir. 1992), 

In re Smith. 481 F.2d 910, 178 USPQ 620, 624 (CCPA 1973) (en^hasis added). 

" Univ, of Rochester V. G.D. Searle & Co. 69 USPQ2d 1886, 1890 (2004) rgunting Tn re Moore . 439 F2d 1232, 1235, 169 
USPQ 236 (CCPA 1971)). 



The specification as a whole conveys possession of the claimed 
invention as of the filing date. The description requirement of the first 
paragraph of § 1 12 is accordingly satisfied. 



Smith. 



92 
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The instant qyplication is significant^ conpising significant disclosuie with detailed diagrams in 
schematic and block diagram fomi. However, the Examiner has not properly considered the disclosure 
as a whole as required by the courts.^"^ Further, the Examiner has not properly considered the large 
number of occurrences of the claim terminology in the verbal description (Section 5.4). Hence, tiie 
Examiner has failed to consider the disclosure as a whole and certainly has not established a prima fade 
case under § 112-1. 

The Examiner Alleges Insufficient Disclosiire While Ignoring Hundreds Of Relevant 
Recitations In The Disclosure 

The claim terminology has extensive basis in the disclosure. For exan^le, there are numerous 
occurrences of claim terminology and detailed disclosures thereof. See, e^, Tables 5.1 et seq, (Section 
5). The Examiner cannot estabUsh a prima fade case for the § 1 12-1 rejections unless he evaluates the 
occurrences of this claim terminology in the disclosure. The "experimental system" embodiment, 
described in detail in the verbal description (e.g.; Spec, at 240-373) and shown in detail in the figures 
(e.g.; Figs. 6A to 6AH), represents a detailed disclosure of an actually reduced-to-practice embodiment 
interconnected together and operable (Sections 5.7 and 7.3. 10). The Examiner has not indicated how 
many occurrences of a term he requires before the term is considered to be adequately disclosed. 
However, the law of the Federal Circuit does not even require a single verbatim recitation or Uteral 
recitation in order to satisfy § 1 12-1 (Section 7.4.7). Hence, the various verbatim and near- verbatim 
recitations are certainly adequate. 

The Table of Contents (Section 9.1) further illustrates the extensive disclosure in a top-down 
format (indented section tides), including the "e3q)erimental system" (e.g.; Sections 5.7 and 7.3. 10). 

In view of the above, the disclosure has numerous recitations that siqjports written description 
and the disclosure has extensive legal "examples" that siqjports enablement which were not properly 
considered by the Examiner. Hence, tiie 1 12-1 rejections should be reversed 



^ In re Moore . 439 F.2d 1232, 169 USPQ 236 (CCPA IQTlV Inre Hogan , 559 F2d 595. 194 USPQ 527 (CCPA 1977). 
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7,3.9 The Examiner Misrepresents The Disclosure And Violates The Law Of The VS. 
Supreme Court And The Law Of The Federal Circuit 

The Examiner has not properly considered the disclosed actually reduced-to-practice 

"e?q)erimental system" (e.g.; Section 5.7) yet he contends insufficient disclosure. This is a violation of the 

law of the U.S. Si^reme Court and the Federal Circuit (Section 7.2.4). The Examiner must consider 

the disclosure as a whole 'taking into account evidence that ... detracts fiom an agency's decision". 

The [U.S. Supreme] Court has enq)hasized that "substantial 
evidence" review involves examination of the record as a whole, taking 
into account evidence that both justifies and detracts &om an agency's 
decision See Universal Camera Corp. v. NLRB . 340 U.S. 474, 487- 
88 (1951). 

Gartside .^^ Because the Examiner violated the law of the U.S. Supreme Court and the Federal Circuit 
and disregarded the Appellant's evidence, for this reason alone the § 1 12-1 rejections should be 
reversed. 

The CCPA's criticism of the best mode rejection in Sichert also ^lies well to the § 1 12- 1 

rejections in the instant plication: 

Moreover, ^pellant's specification sets forth numerous 
exanples, many with exact doses and a discussion regarding the 
method of treatment The examiner's conclxisory statement that the 
specification does not teach the best mode of using the invention is 
unaccompanied by evidence or reasoning and is entirely inadequate to 
support the rejection. 

As in Sichert the instant "specification sets forth numerous exanq)les" many with "exacf ' circuitry and 
programs that were actually reduced-to-practice "and a discussion regarding the method ...." As in 
Sichert "[t]he examiner's conclusory statement that the specification does not teach the ... invention is 
unaccorrq)anied by [proper] evidence or reasoning and is entirely inadequate to siqyport the rejection." 



InreGaitside . 53 USPQ2d 1769, 1773 (Fed. Cir. 2000). 

In re Sichert . 566 F.2d 1 154, 1 164, 196 USPQ 209, 217 (CCPA 1977). 
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73,10 The PTO Confirms That Disclosures Such As The ActaaUv Reduced-To-Practice 
'^Experimental System^' Are Very Significant To S 112-1 

The Appellant actually reduced-to-practice and disclosed in detail an "experimental system" 
(e.g.; Section 5.7). This is very imporimt to § 1 12-1. However, the Examiner did not properly consider 
and he misrepresents the disclosure of this "e3q)erimental system". Hence, for this reason alone, the 
§ 1 12-1 rejections foil to establish a prima fade case. 

The disclosure of the "e>q)erimental system" is extensive (Section 5.7).The Appellant even 
produced video t^es to the PTO under the Disclosure Document progranti, incorporated these video 
t^es by reference into the instant ^plication, and discussed these video tapes and the demonstrations 
recorded thereon in the instant specification (Spec, at 146-150). See Sections 7.3.10, 7.3.16, 7.5.8, 
and 7.5.10, 

However, the Examiner did not properly consider these video t^s. 

According to the Deputy Assistant Commissioner for Patent Policy and Projects,^^ such a 

reduction-to-practice is particularly relevant to the issue of § 1 12- 1 : 

If a specification demonstrates actual reduction to practice by 
showing that ttie inventor constructed an embodiment or performed a 
process that met all the limitations of the claim and determined that the 
invention would work for its intended purpose, one skilled in the art 
would clearly recognize that the ^licant was in possession of the 
claimed inventioa 

The Assistant Commissioner cites to Cooper ^^ for an authority. 

7 J.ll The Nature Of The Computer Art And How A Computer Artisan Would Perceive The 
Instant Disclosure 

The Examiner appears to require the instant con^uter system related disclosure to look like a 
mechanical-type disclosure (Section 7.3.5.3). However, con5)uter technology does not lend itself to 



Stephen G. Kunin, "Written Description Guidelines and Utility Guidelines," Journal of the Patent and Trademark 
Office Society (JPTOS). Vol. 82, No. 2 at page 86 (February 2000). 

Coonerv.Gnldfarh , 154 F.3d 1321, 1327, 47 USPQ2d 1896, 1901 (Fed Cir. 1998). 
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mechanical-type disclosures. For exanq)le, con^uter systems are time shared, are iterative, use 
interaiixed combinations of software and hardware, and have multiple fimctions in:Q)lemented on a single 
integrated circuit chip. Thus, analysis of con^uter disclosures must be based upon the fimctions 
performed, not merely based yxpon physical interfeces. 

Regarding physical interconnections, coxnpvter systems often do not lend themselves to analyses 
as if the interconnections were sinq)le mechanical-type interconnections. As above, con:5)uter systems 
are time shared, arc iterative, use intermixed combinations of software and hardware, and have multiple 
ftmctions in^lemented on a single integrated circuit chq). Thus, a Amotion associated with a particular 
interconnection may be a ten5)oral variable, it may be perfoimed both before and after anotiier fimction 
due to iterative processing (round and roimd, over and over again). Further, software interconnections 
tend to be "virtual" (not physical) intercoimections because they are embedded into and associated with 
the computer operations. For example, software interconnections are in5)licit in the sequence of the 
instructions and the jump nature of certain instructions without classical dedicated wires or mechanical 
type features. Thus, the Examiner's stressing of strict, rigid, fixed interconnections is often not relevant to 
con:5)uter systems. 

Computer technology, for the above reasons, does not lend itself to mechanical-type block 
diagrams. In iterative con^uter systems, as with the instant system, information flow is complex and 
software and time shared interconnections are numerous. Attenq)ting to force such a computer system 
into a mechanical-type interconnection concept defies logic. 

Further, the person to be addressed is an artisan in the relevant art (e.g.; a computer systems 
artisan). For exan^le, Fig. 1 A shows the con:^)uter (Siq)ervisory Processor 1 lOR) interconnected to 
nxmierous other blocks. It is common for the con:5)uter to perfonn many diflfCTent fimctions undo: 
program (software) control on an iterative (looping basis) and time sharing hardware to perform various 
fimctions in digital systems as in the present case, software and hardware are often intennixed in the 
performance of a fimction, are often iterative, and are often time shared and thus may not have defined 
boundaries i?)on which a patent professional can draw a block aroimd. Thxis, as here, it is common in 
the art to name circuitry by the fimction it performs and it is common in the art to have processing 
associated with hardware and software fimctions. 
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The MPEP confirms that "[sjoflware aspects of inventions may be described functionally*': 

The claimed invention subject matter need not be described literally, 
i,e., using the same terms, in order for the disclosure to satisfy the 
description requirement Software aspects of inventions may be 
described functionally. See Robotic Vision Sys, v. View Eng'g, Inc., 
112 R3d 1163, 1166, 42 USPQ2d 1619, 1622-23 (Fed. Cir. 1997); 
Fonar Corp, v. General Electric Co., 107 F.3d 1543, 1549, 41 
USPQ2d 1801, 1805 (Fed. Cir. 1997); In re Hayes Microcomputer 
Prods., Inc., 982 F.2d 1527, 1537-38, 25 USPQ2d 1241, 1248-49 
(Fed. Cir. 1992). 

However, the Examiner misrepresents the extensive functional disclosures of the "[sjoftware aspects" in 
the instant disclosure. 

Hie CCPA in Sherwood established that "the touchstone [for § 1 12-1] is the content, not the 
form", and that § 1 12-1 can even be satisfied with a ^Verbal flow chart" (e.g.; Section 7.5.6.1).**^** See 
also , e.g. . Section 7.3. 1 1 for a discussion of software disclosure. 

Despite the above-discussed facts and law regarding con:^)uter systems, the Examiner persists 
in treating the iostant disclosure as if it were a mechanical-type disclosure (see below). 

The Examiner misrepresents the con:q)uter system nature of the figures (prior Action 34) 

(enq)hasis added) (original emphasis ommitted): 

The ^licant's original disclosure foils to provide any detail whatsoever 
regarding the interconnections and interrelations between the 
claimed elements . The details of the signal format required between the 
elements in the applicants disclosed invention is con:q)letely laddng. 

However, despite the feet that the law permits software inventions to be disclosed fiinctionally, 'the 

claimed interconnections and interrelations between the individual claim elements" are also disclosed in 

detail in ^paratus form (e.g.; Section 5,2 and Tables 5.2 etseg; see also Figs. 6A-6AH ), Thus, the 

Examiner is wrong on both the law and the fects. 

Despite the software nature of many of the claim limitations and despite the feet that the law 

permits software inventions to be disclosed functionally, the Examiner is preoccupied with the 



MPEP at § 2106, in discussing compliance with the written description requirement at B.l. (pp. 2100-20; Revision 2, 
May 2004). 

In Re Sherwood. 613 F.2d 809, 204 USPQ 537, 544-545 n.8 (CCPA 1980). 
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"intercoimection" of "elements" regarding both written description and enablement See . e,g. : instant 
Action at 16, 17, and 24 and prior Action at 12,13,34, and 58; respectively (bold underline enq)hasis 
added): 

In order to determine, and where written description sipport 
for the GKawple claim exists, the examiner is looking to the original 
disclosure for: 

• A coherent embodiment that descries [sic] the entire 
combination of claimed elements, along with the 
interconnectioiis and interrelations between them . . .. 

The specification was read for any coherent or even partial 
embodiment (with suggestions, or guides) that describes the structure 
and functional interconnections and interrelations of the cxainplc 
claim. 

In summaiy, iqx)n a thorough reading the appUcmts 
specification &om the standpoint of one with no foreknowledge of the 
now claimed invention, the examiner did not find: 

• A coherent embodiment that descries [sic] the entire 
combination of claimed elements, along with the 
interconnections and interrelations between them .... 

There is no e3q)licit, in5)licit, or inherent teaching in the original 
disclosure of combining these disparate claim elements in a single, 
interconnected and interrelated system in the manner claimed There 
are no single, self-contained embodiments of the original disclosure that 
integrate these disparate claimed elements, having the claimed 
interconnections and interrelations . 

In summary, the originally filed disclosure does not 
explicitly, implicitly, or inherently describe or otherwise suggest 
the claimed combinations as a whole, including all of the claimed 
interconnections and interrelations , 
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The applicants origmal disclosure fails to provide any detail 
whatsoever regarding the interconnections and interrelations 
between the claimed elements. 



Particularly with regard to enablement, the specification does not 
describe any interconnections and interrelations between the 
disclosed image processing elements, including ii^ut-oidput 
characteristics, timing, synchronization and control that would enable 
one skilled in the art to make and use the invention without undue or 
unreasonable experimentation. 

For these reasons alone, (a) that the law condones functional disclosures for software inventions 
and (b) that the disclosure provides the details of the hardware embodiment of the software 
in^lemented con^uter system, the Examiner has Med to establish a prima fade case of lack of written 
description and the Examiner has failed to establish a prima fade case of lack of enablement. Thus, the 
§1 12-1 rejections should be reversed. 



73,12 The Examiner Misrepresents The Disclosure Of Alternate Embodiments And 
Disregards The Law On Alternate Embodiments 

7.3>12,1 The Examiner Misrepresents The Fig, lA '^Self-Contained Embodiment^ As Being A 
Plurahtv Of Alternate (Option) Embodiments 

Despite the fact that the disclosure of alternate embodiments is inq)ortant to the § 1 12- 1 

requirement (Sections 7.3. 12.2 and 7.3. 12.4), the Examiner misrepresents the Fig. lA "self-contained 

embodimenf ' as being a plurality of alternate (option) embodiments. However, this disclosure is 

specifically described as being a single "self-contained embodiment (Spec, at 17): 

The present invention can be used in many qiplications. One 
general purpose modular configuration is shown in Figs lA to IG and 
summarized in the MODULAR CONFIGURATION FEATURES 
TABLE herein. Various other configurations can also be provided 
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Instead, the Examiner misrepresented this Fig. 1 A related disclosure as being optional enibodiments 

rather than the parts of the same Fig. 1 A "self-contained embodiment. See the instant Action at 6-8. 

See particularly the instant Action at 6 (bold italics en5)hasis in original) (emphasis added): 

The disclosed invention spears to be several generalized image 
processing architectures having numerous optional capabilities . The 
specification is a description of several optional architectures (e.g.. 
Figures lA-lD and 1F -10)> each architecture having numerous 
optional inputs, sipervisory fimctions, geometric processing 
c^abilities, spatial processing cq>abilities, multiplexing c^abiUties, and 
outputs (e.g., the tables at specification pages 24-30 describe many 
of these options ), with miscellaneous descriptions of image processing 
operations scattered throxighout (and not seemingly related to each 
other). The specification lacks coherent embodiments and 
cohesive descriptions that tie the architecture, hardware options 
and/or miscellaneous processing descriptions together in a 
manner that describes the claimed inventions. This is the primary 
basis for the written description rejections advanced hereia Exan^les 
of the architecture, hardware options and miscellaneous processing 
descriptions are provided immediately below. 

The Examiner should not have based the § 1 12-1 rejections on the disclosure of alternate (optional) 

embodiments, but instead should have properly considered the disclosed alternate embodiments as 

enhancing the disclosure. Thus, the Exaniiner Med to establish a priina fade case regarding the 

§ 1 12-1 rejections. Hence, for this reason alone, the § 1 12-1 rejections should be reversed 

7.3,12.2 The Disclosure Of Alternate Embodiments Is Not Only Condoned Bv The Courts But 
Is Implicitly Necessitated By The Courts 

Consistent with well-established practice and established case law, the instant appUcation 
discloses alternate embodiments. 

The disclosure of alternate embodiments is well-established patent drafting practice, it is 
condoned by the courts, and it is even necessitated by the case law. Judge Michel of the Federal 
Circuit suggested for the preparation of patent plications "[d]escribe multiple embodiments wherever 



The Examiner uses the term "optional. . which is believed to be his term for "alternate" embodiment. 
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possible." It is common patent drafting practice to disclose one or more prefened embodiments and 

various alternate embodiments. See, e^, Berkeley Technical Law Journal at 157:^*^^ 

In addition, patent drafters should disclose as many alternative 
embodiments as possible. . 

See also Legal Eagle:^^ 

Indeed, Multiple embodiments may be critical to obtaining a proper 
scope of protestion. If the description has only one example, many 
patent examiners will try to narrow the claims to that exaxaple. To 
illustrate; if the description discloses only iron, they will try to confine the 
claims to "iron", if it discloses iron and aluminum, it can probably claim 
^taetal." Two or three specific embodiments of your solution are 
generally worth more than one embodiment and many broad assertions. 
Moreover, multiple embodiments lend crediability to broad 
assertions. 



The instant disclosure is consistent with recommended drafting practice: 

Patent attorneys would be well advised to omit the "objects of the 
invention" section of a specification and list several alternative 
embodiments in the spedficatioa la addition, inventors may have to 
e?q)end time and money to create routine variations obvious to one 
skilled in the art so that patent attorneys would have sufficient 
alternative embodiments to satisfy the Gentry omitted element test 
This e}q)enditure of inventor's time may result in lost opportunity costs 
for the inventors to innovate. 



John Orange, "Judge Paul Michael's Top Ten Drafting Tips," Federation Internationale Des Conseils En Propriete 
Industrielle, Newsletter #50 (June 2002) available at http://www.ficpi.org/newsletters/5QyTips.html (last visited June 
16,2005). 

Thomas M. Hardman, Bcrkely Techflglogy Law Jownal Aimvml Rgvicw of Law and Tgctmology, Berkeley 
Technical Law Journal, 15 Berkeley Tec. LJ. 147, 157 (2000). 

Glen E. Booksand and Stuart D. Sender, Patenting to Win , Legal Eagle, NJ Technology Council and the Education 
Foundation, Vol. 5, Issue 4 (May 2001) (emphasis added). 

Cindy 1. Liu, TNTELLECTUAL PROPFRTY . 14 Berkeley Tech. L.J. 123, 134 (1999) (footnotes omitted) (enq)hasis 
added). 
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Because the inventor in the instant appKcation e5q)ended the time to provide alternate embodiments, he 
should be given fiill benefit of the disclosed alternate embodiments and not, as here, be penalized for his 
disclosure of alternate embodiments. 

The need to disclose alternate enibodiments is well-established in the case law. The case law 
not only condones the disclosure of alternate embodiments but also provides special benefits regarding 
the disclosure of alternate embodiments and in5)Ucitly necessitates the disclosure of alternate 
embodiments. For example, as discussed below, alternate embodiments provide beneficial claim 
construction, provide beneficial means-plus-fiinction interpretation, help avoid the limitation of an 
"essential" element, permit greater claim breadth, provide fevorable interference opportunities, promote 
reissue opportunities, help avoid prior art cited by a patent examiner, and can be defensive (e.g., limit a 
conq)etitor &om designing around the invention). Thus, it would ^jpear to be necessary for a patent 
^pUcation to disclose alternate embodiments. 

Claim construction and written description are enhanced by disclosure of alternate 

embodiments. For exan5)le, in Clearstream ^**^> Judge Plager commented, in describing an earlier case 

of the Federal Circuit, that 

|T|he claim could indeed cover alternative embodiments described in 
the written description 

The Federal Circuit fiirther confirms that the written description includes the disclosed alternative 

embodiments. The Federal Circuit stated in Serrano 

EHsclosed structure includes that which is described in a patent 
specification, including any alternative structures identified 

In particular, the appUcation disclosed a discrete logic preferred embodiment and fiirther disclosed: 
... "it should be recognized to those of ordinary skill in the art that a 
microprocessor-based system could also be used wherein the logical 
decisions are configured in software." 

Serrano . Based upon this sin:5)le statement, the court foxmd that the specification suffidentiy disclosed 
an alternative embodiment in:q)lemented using a microprocessor operating under software control. This 

Clearstream Wastewater v. Hydro-Action , 206 F.3d 1440. 54 USPQ2d 1 185, 1 189 (Fed. Cir. 2000) rciting Signtech v. 
Yutsk 174 F.3d 1352, 50 USPQ2d 1372 (Fed Cir. 1999)). 

Serrano V. TelularCorp^ 1 1 1 F3d 1578, 1582-1583, 42 USPQ2d 1538, 1542 (Fed. Cir. 1997) (en^hasis added). 
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is paiticulaiiy coii5)elling in Ihe instant disclosure v^ch discloses much more; e.g., it includes extensive 

software disclosures and extensive disclosures of altemate embodiments. 

Claim construction and means-plus-function interpretation are enhanced by disclosure of 

altemate embodiments. For Qxaraplc, in Clearetoeam^**^ Judge Plager further commented, in describing 

a holding fiom a 1999 Federal Circuit case, that 

[The] district court erroneously overlooked alternative embodiments of 
the invention when it concluded that the means-plus-function clause 
could only cover the structure of the preferred embodiment 

The Federal Circuit siq)ported its decision in Serrano (Section 7.3. 12.5) and confirmed the 

need for alternative structures in Ishida :^ 

This court has encountered means-plus-function elements in 
other patents that disclosed alternative structures for accomplishing 
the claimed function ... In Serrano, this court determined that the district 
court had enx)neously limited the structure corresponding to the claimed 
function to only one of the alternative structures in the spedficatioiL 
Serrano states that proper ^pUcation of § 1 12 f 6 generally reads the 
claim element to eiid>race distinct and alternative described 
structures for performing the claimed functioa Specifically, 
'[djisclosed structure includes that which is described in a patent 
specification, including any alternative structures identified . 

Interpretation of § 1 12-6 involves the written description in the disclosure. See Ishida above. 

See also 35 U.S.C. 1 12, Sixth Paragraph (emphasis added): 

An element in a claim for a combination may be e^qsressed as a 
means or step for performing a specific function ... and such claim shall 
be constmed to cover the corresponding structure ... described in the 
specification and equivalents thereof 

SeedsoMPEP2181.^** SeedsoSigjrte^ for the Federal Circuit's treatmm^ 

embodiment regarding § 1 12-6."^ 



Serrano v. TelularCorp, 1 1 1 F3d 1578, 1583, 42 USPQ2d 1538, 1542 (Fed. Cir. 1997) (quoting Patent No. 4,922,517, 
col. 10, lines 46-50). 

Clearstream Wastewater v. Hydro-Acrion . 206 F.3d 1440, 54 USPQ2d 1 185, 1 190 (Fed Cir. 2000) (citingMicm 
Chemical. Inc. v . Great Plains . 194 F.3d 1250, 52 USPQ2d 1258 (Fed. Cir. 1999)). 

Ishida V. Tavlnr , 55 USPQ2d 1449 at 1452-53 (Fed Cir. 2000) (en^)hasis added). 
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The Federal Circuit's decision in GenW ^^ stands for the proposition that: 

[CJlaims may be no broader than the supporting disclosure, and 
therefore that a narrow disclosure will limit claim breadth. 

In Gentry , the invention was directed to a reclining chair disclosing recliner controls that were located on 

the console and no where else. Later, Gentry broadened certain claims to eliminate the requirement that 

the controls be situated only on the console. Those claims were found to be invalid because the 

disclosure only taught controls mounted on the console. If Gentry had disclosed alternate embodiments 

of the location of the controls, it likely would have succeeded with its broader claims. 

Claim construction and interference practice are enhanced by disclosure of alternate 

embodiments. For example, in Byrne ^^"*. the CCPA commented in banc : 

The present ^phcation clearly discloses an alternative 
construction embodying the combination of count 4. Consequentiy, it 
siqjports that count and also the less limited combinations of counts 3 
and 5. 

Interpretation of an interference count involves the written descr^tion in the disclosure. See Squires 

addressed in Section 7.3.12.4 hereia 

The Federal Circuit in Utter specifically contrasted two disclosures, one with multiple 

embodiments and the other without multiple embodiments:^ 

litter's plication disclosed two preferred embodiments ^ an 
"internal pivot" and an "external pivot" configuratiorL Hiraga disclosed 
the internal pivot as the preferred embodiment, and did not specifically 
disclose the external pivot 



MPEP § 2181 at 2100-223 (Rev. 2, May 2004). 

Signtech USA. Ltd, v. Vutek. Inc. . 174 F.3d 1352, 50 USPQ2d 1372 (Fed. Cir. 1999). 
Gentry Ganeivv, Berkline. 134 F.3d 1473, 45 USPQ2d 1498 (Fed. Cir. 1998). 
Bymev TrifiUis . 442 F.2d 1390, 170 USPQ 32, 34 (CCPA 1971) (emphasis added). 
Utter V. Hiraga . 6 USPQ2d 1709, 1711 (Fed. Cir. 1988) (eiiQ)hasis added). 
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Thus, it is ^propriate and even necessary for patent disclosures to include alternate 
embodiments to obtain suitable patent protection. Consistent therewith, the instant ^plication discloses 
numerous alternate embodiments. 

Various ones of the advantages of disclosure of alternate embodiments are summarized in the 
following excerpt:* 

'"Equivalents" known at the time of filing of an original patent 
^plication can be disclosed. The terminology here deserves 
e}q)lanation. It is not typical to refer to an "equivalent ' at the time of 
filing. ""Equivalents" are the subject of infiingement analysis long after 
filing An equivalent at the time of filing would more likely be 
referred to as a ^^variation'^ or ^^alternative embodiment^ of the 
inventioa and that is what is meant herein by the term "equivalent" in 
the context of the time of filing, i.e., a variation or alternative to the 
invention that would later be asserted as an equivalent in an infringement 
context. By simplv describing the equivalents as alternative 
embodiments in the original patent applicatioa so long as the 
description conforms with the requirements of section 1 12 of Tide 35 of 
the U.S.C., first paragraph, the equivalents can be claimed in the 
original apphcation and perhaps in a later reissue patent application as 
welL 

As a practical matter for the patent draften it is good 
practice to disclose alternative embodiments liberally . In so 

doing, the drafter is better able to generalize the various disclosed 
embodiments to arrive at a broad claim. Disclosure of alternative 
embodiments also affords the patent prosecutor flexibility to avoid 
prior art cited by the patent examiner. Finally, Uberal disclosure is 
advantageous for defensive reasons. When the patent issues, the 
disclosure becomes prior art (as of its fiUng date) that can preclude 
others fix)m patenting what is disclosed. On the other hand. Mure to 
disclose an alternative embodiment , if it is separately patentable, 
leaves open the possibility that another will invent tiie alternative 
embodiment and patent it himself 



Taking a Step Bevond Maxwell to Tame the Doctrine of Eguivalente. 1 1 Fordham InteU. Prop. Media & Ent. LJ. 
155, 168-169 (Fall, 2000) (emphasis added) (footnote omitted). 
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7.3.12,3 Preferred Embodiments May Be Adequate. But Alternative Embodiments Provide 
Sienificant Additional Benefits 

The benefits of alternative embodiments and the issue of preferred embodiments are iUustrated 

by the Federal Circuit in Home Diagnostics :"^ 

To overcome the presun^)tion biasing claim construction in 
fevor of the accustomed usage of a term in the relevant community at 
the relevant time, HDI must show a clear disavowal of such scope in ttie 
specification, prosecution history, or both. The district court erred by 
placing too much emphasis on the specification's discussion of the 
preferred embodiments , rather than the meanmg of the claims 
themselves. Because the specification discussed only predetermined 
timing methods, the district court concluded incorrectly that the 
^licant had disavowed other ways to reach an enc^oint ... Because 
the specification described no other embodiments in detail, the district 
court ^parenfly interpreted the specification's silence regarding 
alternative embodiments as a disavowal. However, the applicant's 
choice to describe onlv a single embodiment does not mean that tiie 
patent clearly and unambiguously disavowed other embodiments . 
See Liebel-Flarsheim Co. v. Medrad Inc. , 358 F.3d 898, 907-08 
(Fed. Cir. 2004). 

Further, the court noted that: 

The patent's preferred embodiment is just that - one way of 
using the invention That disclosure alone does not clearly and 
unambiguously disavow other ways of con5)uting die en(^int within 
the scope of the claim language. 

Disclosure of preferred embodiments without alternative embodiments involves risks. See, e.g. . 

EolasTechs :^^^ 

Because this court ''consistentiy declines to construe clauns 
according to tiie preferred embodiment," this court agrees with the 
district court that Microsoft's proposed construction, limiting 
"executable ^plication" to standalone programs, does not corn)ort 
with the entire technological and tenq>oral context for this temx N, 



Home Diagnostics. Inc. v. LifeScan. Inc . 381 F.3d 1352, 1357, 72 U.S.P.Q.2d 1276 (Fed Cir. 2004) (bold emphasis 
added). 

Eolas Techs.. Inc. v. Microsoft Corp .. 399 F.3d 1325, 1337, 73 U.S.P.Q.2d 1782 (Fed. Cir. 2005), 
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Telecom Ltd v. Samsung Elecs. Co. . 215 F.3d 1281, 1293 (Fed. Cir, 
2000). 

73.12.4 The Disclosure Of Alternate Embodiments Facilitates Written Descriptioii And 

Places The Bnrden On The Examiner To Show Why "A Substitution ... Would Not 
Be Operable^ 

The Examiner violates the in banc law of the CCPA by misrepresenting the disclosed alternate 
embodiments. Alternate embodiments are condoned by the courts and necessitated for adequate patent 
protection (Section 7.3. 12.2). In order for the Examiner to deprive the Appellant of his entitlement to 
the benefit of the disclosed alternate embodiments, he must show vAiy "a substitution . . . would not be 
operable". This he has not done. Thus, for this additional reason -failure to consider the alternate 
embodiments, the § 1 12-1 rejections should be reversed. 

Li Byme ^^^ the CCPA commented in banc : 

Recalling ^)pellants' e?q)licit statemait that the jet turbine of 
Figure 1 may be substituted for the rewind motor shown in Figure 2, it 
is apparent that the only material respect in which the embodiment of 
Figure 2 resulting from that modification Ms to si^jport count 4 is in the 
use of fiiction brakes instead of fluid brakes for the reel. The board 
found as a fact that ^ellants' ^description does not explicitly state 
anywhere that the water brake of the embodiment shown in Figs. 12 
and 13 may be substituted for the fiiction brakes. . .in the combinations 
as shown in any of the other figures of the drawing.' (Emphasis ours). 
While such finding is undeniably correct, we think the board^s 
position puts entirely too restricted an interpretation on the 
language of the application, and particularly on the aforementioned 
reference to figures 13 and 14 as illustrating an embodiment *in which 
we enq)loy the principles of a water brake for the same purposes as set 
forth and described heretofore with respect to the embodiments of 
Figures 2 and 7. ' No reason being apparent why a substitution of 
the water brake would not be oper able^ we think this statement 
constitutes a clear and unequivocal disclosure of that substitution 
to a person of ordinary skill fll in the art The issue is not, as mi^t 
be inferred fix)m the board's opinion, whether one following ^>pellants' 
specification woxjld necessarily ^produce' or select the particular 



''^ Bvmev.Trifillis . 442 F.2d 1390, 170 USPQ 32, 34 (CCPA 1971) (emphasis added). 
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combination of the counts for his own use. Rathen it is whether he 
would necessarily recognize that such a combination was 
disclosed as a construction which might be selected if desired^ 

The present ^plication clearly discloses an alternative construction 
embodying the combination of count 4. Consequently, it si^jports that 
count and also the less limited combinations of counts 3 and 5. 

Lest the Examiner attenpt to erroneously distinguish Byrne because it is an interference, the 

CCPA in Scpaires '^^ clarified this issue. The CCPA in Squires made clear that for an g^licant to have 

a right to copy a patent claim in an interference, he must have sqyport for the full scope of the claim: 

This conclusion rests on the recognition tiiat the right to make a claim in 
a pending ^plication, even for purposes of interference, depends, as it 
does with all pending claims, on conq)liance with the requirements of 35 
use 1 12, first paragraph. There is no other standard. 

Squires. ^^^ This statement by Judge Rich confirms the right to make a claim in an interference is subject 
to the same con^hance with § 112-1 as any other pending claim. EstabUshing compliance with § 112-1 
in an interference is the same as establishing § 1 12-1 in a non-inlerference proceeding. 

7,3,12.5 The Federal Cu-cuit Is Favorably Disposed To Alternate Embodfanents For Written 
Description 

The Federal Circuit confirms that the written description includes the disclosed alternative 

embodiments. The Federal Circuit stated in Serrano 

Disclosed stmcture includes that which is described in a patent 
specification, including any alternative structures identified 

In particular, the application disclosed a discrete logic preferred embodiment and fiartiier 
disclosed: 



Squires v. Corbett . 560 F.2d 424, 194 USPQ 513, 520 (CCPA 1977). 
Squires v. Corbett . 560 F.2d 424, 194 USPQ 513, 520 (CCPA 1977). 

Serrano v. TelularCorp- 1 1 1 F3d 1578, 1582-1583, 42 USPQ2d 1538, 1542 (Fed. Cir. 1997) (en^)hasis added); 
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... "it should be recognized to those of oidinaiy skill in the art that a 
microprocessor-based system could also be used wherein the logical 
decisions are configured in software." 

Serrano .^^^ Based i5X)n this simple statement, the coxirt found that the specification sufficiently 

disclosed an alternative embodiment implemented using a microprocessor operating under software 

control. This is particularly con:q)elling in the instant disclosure wiiich discloses much more (e.g., it 

includes extensive software disclosures and extensive disclosures of alternate embodiments). 

The Federal Circuit in Creo Prods, reinforced Serrano regarding alternative structures:^^"^ 

Proper appUcation of § 112 § 6 generally reads the claim element to 
embrace distinct and alternative described structures for performing 
the claimed fimctioa Specifically, disclosed structure includes that 
wdiich is described in a patent specification, including any alternative 
structures identified 

See also Micro Chem.. Inc. v. Great Plains Chem. Co. , 194 F.3d 1250, 1258-59 (Fed. Cir. 1999); 
Ishida Co. v.Tavlor , 221 F.3d 1310, 1316, 55 USPQ2d 1449, 1452-53 (Fed Cir. 2000) (quoting 
Senrano . Ill F.3d at 1583, 42 U.S.P.Q.2d at 1542); Versa Corp. v. AG-Bag Intl Ltd . 392 F.3d 
1325, 1329 (Fed Cir. 2004); InieBeigeL 7 Fed. Appx. 959, 963-64 (Fed Cir. 2001) (quoting 
Serrano ). 

The Federal circuit in Micro Chemical fevorably commented on multiple embodiments:^^^ 

When multiDle embodiments in the specification correspond to the 
claimed fimction, proper application of § 112, P6 generally reads the 
claim element to embrace each of those embodiments . 

See also Versa Corp. v. Ag-Bag Int'l Ltd . 392 F.3d 1325, 1329 (Fed Cir. 2004) (quoting Micro 

Chemical Inc .). 

The Federal Circuit in Utter specifically contrasted two disclosures, one with multiple 
embodiments and the other without multiple embodiments:^^^ 



Serrano V. TelularCorp. 1 1 1 F3d 1578, 1583, 42 USPQ2d 1538, 1542 (Fed Cir. 1997) (quoting Patent No. 4,922,517, 
col 10, lines 46-50). 

Creo Prods, v. Presstek. Tnc, 305 F.3d 1337, 1346-1347, 64 USPQ2d 1385, 1391 (Fed Cir. 2002) (emphasis added). 

Micro Chemical Inc. v. Great Plains Chemical Co_ 194 F.3d 1250, 1258, 52 USPQ2d 1258 (Fed Cir. 1999) (emphasis 
added). 
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Utter*s ^plication disclosed two preferred embodiments , an 
"internal pivot" and an "external pivot" configuratioa Hiraga disclosed 
the internal pivot as the preferred embodiment, and did not specifically 
disclose the external pivot 

The Federal Circuit in DeMarini Sports fevorably commuted on multiple embodiments 

(configurations):^^^ 

DeMarini notes that an integral relationship of the handle, the impact 
portion, and the tapered portion of the ftame is only described as a 
preferred embodiment in the written description and tiiat this written 
description indicates that other configurations , such as separate 
pieces, M within the scope of the inventioa 

The Fed^al Circuit in Creo Products relates the patent description to multiple embodiments:^ 

The specification of that patent describes the invention as it is ^lied 
to two different embodiments . The more conventional embodiment is 
an arrangement of the printing stations in a straigjit or "in-line" 
configuratioa The second embodiment relies on a central 
impression cyUnder tiiat carries a sheet of recording material past each 
print station, eliminating the need for mechanical transfer of the medium 
to each print station. 

This clearly shows that alternative embodiments are a well-accepted part of the written description. 



7,3.12,6 The Examiner Misrepresents The Well Know Terms Of Art "Can Be^ And "May 
Be'^ Related To Alternate Embodiments 

The Examiner misrepresents the well know temis of art "can be" and **may be" related to 
alternate embodiments. This is in addition to such terms inqjroperly establishing imclaimed subject 
matter (Section 7.3.5. 1). In a teaching presentation, as in the instant ^plication, it would be erroneous 
to teach an artisan that a fimction must be performed in a certain way when there are other ways to 
perform that function - it may be performed in that way or it may be performed in other disclosed ways. 



Utter V. Hiraga . 6 USPQ2d 1709, 171 1 (Fed. Cir. 1988) (emphasis added). 

DeMarini Sports Inc. v. Worth Inc. . 57 USPQ2d 1889, 1894 (Fed Cir. 2001) (emphasis added). 

Creo Products Inc. v. Prestek Inc. . 64 USPQ2d 1385, 1391 (Fed Cir. 2002) (eiiq)hasis added). 



-254- 



Serial No. 08/464,034 



The § 1 12-1 rejections conq)lain about "can be" and **may be*' type tenninology in the 
disclosure but do not relate this objection to the claims. See prior Action at 23 and 574, respectively 
(emphasis added): 

Numerous recitations of how the architecture "can be " 
configured appear throughout the specification (e.g., refer to pages, 
133, 148, 156, 185, etc). 

In summary, the disclosed invention spears to be an image 
processing system, having specific "architecture" comprised of 
"modules" that can be "in5)lemented" by "configuring" the modules using 
"software". 

What is most telling about the disclosed invention, especially 
with regard to the 35 DSC 112, first paragr^h enablement 
requirement, is what is NOT disclosed. 



For exan[5)le, the specification is replete with the use of tenns Uke "can 
be'\ "may be used", "could be used", "such as'\ "for 
example", etc, (see the above quoted sections of the specification 
from pages 454, 466, and 494, for exanaple) without any accon5)anying 
specifics as to how these various possibiUties and permutations of 
possibilities can be inq)lemented (either individually or as part of a 
larger, con:5>lete system). 

However, this is art recognized terminology that is inq)ortant to alternate embodiments in patent 

disclosures. For exan^le, the Fant patent patent No. 4,835,532) recites "can be" and "may be" more 

than 100 times and the SxiUiyan patent (Patent No. 4,179,823) recites "can be" and **may be" more 

than 50 times. Thus, "can be" and "may be" type tenninology is common and is art recognized Thus, it 

is inqjToper for the Exan^ner to conq)lain about tbis terminology to misrepresent this terminology in 

order to attempt to support unsupportable § 1 12-1 rejections. 

The CCPA in Sherwood established that "the toxichstone [for § 112-1] is the content, not its 

fomi":^^' 

Taking into account the cxpcA opinions found in the two 
affidavits, it would appear that the detailed disclosure of the analog 



In Re Sherwood . 613 F.2d 809, 204 USPQ 537, 544-545 n.8 (CCPA 1980) (emphasis added). 
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method in combination with the suggestion that a digital method should 
be used might be more enlightening to one having ordinary skill in the art 
than the computer listing or flow chart required by the PTO. We view 
the PTO's requirement as quite formalistic in view of the verbal flow 
chart provided by ^pellant in the specificatioa In any event, the 
touchstone is the content not its form . 

The Federal Circuit in Union Oil estabUshed that § 1 12-1 can even be satisfied with a description in 
terms of ranges:^^^ 

Drs. jQssvp and Croudace described their invention in terms of 
ranges. That form of description does not offend § 1 12, 1. hi fact, 
this invention lends itself to description in terms of ranges .... 

In Liebel-Flarsheim and in many predecessor Federal Circuit cases, the Federal Circuit 

rejected the contention that even for a disclosure having only a "single embodiment, tiie claims must 

be construed as being lin^ted to that embodiment*^* 

[T]his court has e?q)ressly rejected the contention that if a patent 
describes only a single embodiment, the claims of the patent must be 
construed as being limited to that embodiment See ACTV, Inc. v. 
WaltPisnevCo. . 346 F.3d 1082, 1091 (Fed. Cir. 2003); Apex hic. v. 
Raritan Computer, hic , 325 F.3d 1364, 1377 (Fed. Cir. 2003); Altiris. 
hic. V. Svmantec Corp. . 318 F.3d 1363, 1373 (Fed. Cir, 2003); Tex. 
Digital Svs., hic, v. Telegenix. Inc. . 308 F.3d 1193, 1204-05 (Fed. 
Cir. 2002); Teleflex, hic. v. Ficosa N. Am, Corp .. 299 F.3d 1313, 
1327 (Fed. Cir. 2002); SRI hit! v. Matsushita Elec. Corp. of Am. . 775 
F.2d 1107, 1121 n.l4 (Fed. Cir. 1985) (en banc). 

If '^ust be" is not the standard, then terminology such as "can be" and **may be" are the standard. 

Clearly, terminology such as "can be" and ^'may be" that are recited in the instant disclosure are 

appropriate. Thxis, because the Examiner misconstrued the disclosure, for this reason alone the § 1 12- 1 

rejections should be reversed. 

The Federal Circuit in Liebel-Flarsheim inylidfly condones terminology in the disclosure such as 

"canbe"and'^ybe":*^^ 



Union Oil Co. of California v. Atlantic Richfield . 208 F.3d 989, 54 USPQ2d 1227, 1233 (Fed Cir. 2000) (enaphasis 
added). 

Ligbel-Flarshgim Co. v, MedraA Ing., 358 F.3d 898, 906 (Fed. Cir., 2004 (emphasis added)). 
''^ Licbgl-Flarshcim Co. v. Mcdrad, Inc, 358 F.3d 898, 906 (Fed. Cir.. 2004). 
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Even wdien the specification describes only a single embodiment, the 
claims of the patent will not be read restrictively unless the patentee has 
demonstrated a clear intention to limit the claim scope using 'Svords or 
expressions of manifest exclusion or restrictioa" Teleflex, Inc. v. 
FicosaK Am. Corp .. 299 F.3d 1313, 1327 (Fed. Cir. 2002). 

Because the instant disclosure demonstrates just the opposite with terminology such as "can be" and 
"may be", it gains the benefit of not being read restrictively. Thus, it is inq)roper for the Examiner to 
criticize terminology in the disclosure such as "can be" and ^'may be". 

In view of the above, the Examiner's objections to "can be" and "may be" type terminology in 
the disclosure infers that he has not properly considered the disclosure and the art recognized meanings 
of the terminology in the disclosure. 

7 3 A3 The Disclosed ^^ConlSgiirations^ Are In Effect Embodiments And Are Condoned By 
The Federal Circuit 

The Federal Circuit in Ifc characterized a "configuration" as related to an "embodiment": 

Utter^s appUcation disclosed two preferred embodiments , an 
"internal pivot" and an "external pivot" configuratioa 

The Federal Circuit in DeMarini Sports equates a "configuration" and an "embodiment":^^"* 

DeMarini notes that an integral relationship of the handle, the impact 
portion, and the tapered portion of the fi:ame is only described as a 
preferred embodiment in the written description and that this written 
description indicates that other configurations , such as separate 
pieces, M within the scope of the invention. 

The Federal Circuit in Transmatic characterized a "configuration" as related to an 

"embodiment":^^^ 

While the preferred embodiment disclosed in the patent has this 
configuration , a patent claim is not necessarily limited to a prefened 



Utter V. Hiraga . 6 USPQ2d 1709, 1711 (Fed. Cir. 1988) (emphasis added). 

DeMarini Sports Inc. v. Worth Inc. . 57 USPQ2d 1889, 1894 (FeA Cir. 2001) (emphasis added). 

Transmatic Inc, v. Gulton Industries Inc.. 35 USPQ2d 1035, 1040-41 (Fed Cir. 1995) (eiiq)hasis added). 
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embodiment disclosed in the patent. . . . ("This court has cautioned 
against limiting the claimed invention to piefened embodiments or 
specific exanq)Ies in the spedficatioa") 

The Federal Circuit in SciMed Life Systems characterized a "configuration" as related to an 
"embodiment":^^^ 

The parties also agree that the accused ACS devices enq)loy only the 
dual lumen conflguration and that the preferred ernhndiTnent 
described in the SciMed patents enq)loys the coaxial lumen 
configiiratioa 

The Federal Circuit in Prima Tek n LLC equates a "configuration" and an "embodiment": 

Similarly, the mere fact that the patent drawings dq)ict a particular 
embodiment of the patent does not operate to hmit the claims to that 
specific configuration . 

The Federal Circuit in Creo Products characterized a "configuration" as related to an 

"embodiment":'^^ 

The specification of that [*368] patent describes the invention as it is 
apphed to two different embodiments . The more conventional 
embodiment is an arrangement of the printing stations in a straight or "in- 
line" configuratioa The second embodiment rehes on a central 
in5)ression cyUnder that carries a sheet of recording material past each 
print station, eliminating the need for mechanical transfer of the medium 
to each print station. 

The Federal Circuit in Anchor Wall S vstems equates a "configuration" and an "embodiment": 

Similarly, the mere fact that the patent drawings depict a particular 
embodiment of the patent does not operate to limit the claims to that 
specific configuration. 

The Federal Circuit in TI Group Automotive S vstems equates a "configuration" and an 

"embodiment":^"^*^ 



SciMed Life Systems v. Advanced rar diovascular Systems . 58 USPQ2d 1059, 1061 (Fed Cir. 2001) (emphasis 
added). 

Prima Tek U LLC v. Polvpap S A R T . 65 USPQ2d 1818, 1821 (Fed Cir. 2003) (emphasis added). 

Creo Products Inc. v. Prestek Tnc , 64 USPQ2d 1385, 1391 (Fed Cir. 2002) (eiiq>hasis added). 

Anchor Wall Systems Tnc. v. Rockwond Retaining Walls Tnc , 67 USPQ2d 1865, 1870 (Fed Cir. 2003) (emphasis 
added). 



-25»- 



Serial No. 08/464,034 



[W]e have held that "the mere feet that the patent drawings depict a 
particular embodiment of the patent does not operate to limit the 
claims to that specific configuratioa " 

In view of the above, the disclosure of configurations constitutes a disclosure of embodiments. 

73.14 Ex Parte Richards Provides Guidance From The Board Regarding The Disclosure Of 
"Interconnections" 

The Examiner misrepresents the disclosure of interconnections and interrelations. However, the 
disclosure has extensive interconnections (Section 7.3. 1 5). Further, the Examiner has disregarded the 
law on interconnections (discxissed below and in Section 7.3. 15). 

The Board in Richards ^"^^ found that even an ^parently sparse disclosure of "standard 
conq)onents' ' and the feilure of the Examiner to establish a prima fade case warranted reversal of an 
enablement rej ection. These issues are similar to the issues in the instant ^>peal - the disclosure of 
interconnections and the failure of the Examiner to establish a prima fade case. While the appellant in 
Richards merely relies on parts of merely three pages of disclosure for an exanople, the present 
disclosure, in significant contrast thereto, has hundreds of pages of relevant disclosure including more 
than two hundred pages of detailed disclosure of an actually reduced-to-practice "e}q)erimental system" 
embodiment disclosing extensive interconnections (e.g.; Section 5.7). Furthermore, the ^pellant in 
Richards failed to argue a prima fade case issue, yet the Board therein still held that **the examiner has 
not met his burden" regarding the prima fade case fRichards at 4). In significant contrast thereto, the 
present Appellant argued at length the failure of the Examiner to establish a prima fade case (e.g.; 
Sections 7.2. 1 and 7.3.6 herein). See also Richards at 3-4: 

OPINION ... 



TI Groun Automotive Systems fNorth America^ Inc. v. VDQ North America LLC, 71 USPQ2d 1328, 1336 (Fed Cir. 
2004) (emphasis added). 

Ex parte Richards. Appeal No. 1999-1847 (Bd Pat. App. & Int.) (unpublished opinion), at 
http://www.uspto.gov/web/offlces/dcom^pai/decisions/fd99 1847.pdf. S£fi.alafl U.S. Patent No. 6,382,101 (issued 
May 7, 2002 to Richards). 
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The examiner maiTitains Hxat the structural connections, circuitry 
and cooperation are not sufficiently disclosed... We find that the 
examiner has not attempted to establish why the siQ)porting specification 
in combination with the relevant prior art Ms to enable the claims which 
is the examiner's initial burden. In re Marzocchi, 439 F.2d 220, 223, 
169 USPQ 367, 369 (CCPA 1971), From our review of the 
examiner['s] rejection, the examiner maintains that the programming and 
specific interconnection of the fimctional units '"musf ' be disclosed in the 
specificatioa... We disagree with the examiner. The examiner provides 
no reasoned analysis of why these would be needed or required,... The 
examiner carries the initial burden to establish a case. Here, the 
examiner has not met his burden, and we will not sustain the rejection of 
claims 7-12 under 35 U.S.C, § 112, first paragraph. 

However, Reliant has not argued that the examiner failed to 
establish a prima facie case, but merely that the specification is 
enabling to those skilled in the art ,.. 



It is worth repeating (Richards at 3-4): 

From our review of the examiner[*s] rejection, the examiner maintains 
that the programming and specific interconnection of the fimctional units 
'"musf' be disclosed in the specificatioa... We disagree with the 
examiner. The examiner provides no reasoned analysis of why these 
would be needed or required. 

If "the programming and specific interconnection of the fimctional xmits" need not be disclosed in 

Richards , then it is inconsistent to maintain the § 1 12-1 rejections in the instant plication which has 

extensive disclosure of "programming and specific interconnection of the fimctional units". As in 

Richards , the instant claimed invention makes use of such "standard components which are coimected 

by standard electrical connections". 

hi Richards , the Board found that "a basic exan:q)le of the operation of the invention" on parts of 

three pages of the specification was sufficient (Richards at 4): 

However, Reliant has not argued that tiie examiner &iled to establish 
a prima facie case, but merely that the specification is enabling to those 
skilled in the art. ... Furthermore, ^jpellant relies on a basic exanq)le of 
the operation of the invention at pages 5 and 6 of the brief Appellant 
cites to only specific portions of pages 5, 6, and 7 of the specification to 
si^ort the example. 
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However, the Examiner in the instant application has not adequately considered the extensive 
instant disclosure; e.g., more than 30 figures (e.g., Figs. 6A-6AH) and more than 200 pages of very 
detailed written disclosure specifically directed to the disclosed actually reduced-to-practice 
^^experimental system^ embodiment . See Section 5.7. See also Sections 7.3.10, 7.3.16, 7.5.8, and 
7.5.10. 

The instant disclosure; e.g., the actually reduced-to-practice "experimental system" 

embodiment; includes "standard corr^onents which are connected by standard electrical conuections" 

are consistent with the Board's finding in Richards that "standard con:5)onents ... cormected by standard 

electrical connections" are sufficient (Richards at 4): 

Appellant argues that the devices in the specification and claims are 
standard components which are connected by standard electrical 
connections and that one skilled in the art would be able to make and 
use the invention without undue e?q)erimentatioa ... We agree with 
^pellant 

In view of the Board's holding in Richards , the instant disclosure (including the disclosed actually 

reduced-to-practice "e?q)erimental system" embodiment) having significantly greater disclosure than in 

Richards must certainly be sufficient 

In Richards , the Board reached its decision regarding the sufficiency of Richards ' disclosure by 

noting that the Wuhrl reference "contains a similar level of description as the instant description with 

respect to the interconnection of standard elements and does not provide any of the specifics for 

programming these standard functional units" CRichards at 4-5): 

Specifically, the prior art to Wuhrl ^lied against the claims is 
indicative of the level of skiU in the relevant art Wuhrl contains a similar 
level of description as the instant description with respect to the 
interconnection of standard elements and does not provide any of the 
specifics for programming these standard fimctional units. Similarly, we 
find that fix)m the basic functional description of these standard 
components, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to program and interfece these 
con5)onents together to make and use the system to aid in the selection 
of ink fountains for adjustment by an operator. 

Just as in Richards , the applied references in the instant plication have much less disclosure than the 
instant plication but are still presumed to be sufficiently disclosed. 
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In Richards , the Board commented that it would have been obvious for an artisan to program 

and interface the standard components "fiom the basic functional description of these standard 

con:q)onents" rRichards at 5 (emphasis added)): 

Similarly, we find that fixm the basic functional description of 
these standard components, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to program and 
interface these con^onents together to make and use the system to aid 
in the selection of ink fountains for adjustment by an operator. 

However, the instant application discloses far more than a 'l^asic functional description of ... standard 

con^onents". It discloses commercially available operating system software and source code for 

custom con5)uter programs (discxissed herein) and it discloses commercially available conq)uter 

interface boards (e.g., two Compupro Interfacer-H board and one Compupro System Support 

board). See Spec, at 297 (emphasis added): 

The con^uter is implemented with various S-100 boards 
manufactured by CompuPro including tiie 8085-8088 CPU board, 
RAM 16 and RAM 17 memory boards, a System Support board , 
and a pair of Interfacer 2 boards . One Interfacer 2 board is used to 
interface to the terminal and printers . The other Interfacer 2 board 
provides the 3-channel parallel interface to the control logic. These 
boards are described in detail in the referenced manuals. 

And this disclosure is in the highly predictable electronics art where one skilled in the art would know 

how to program and interface standard con:q)onents even if not e?q)ressly disclosed in the instant 

apphcatioa This notwithstanding the feet that the instant plication has extensive programming and 

interfedng disclosure. 

7,3.15 The Examiner Misrepresents The Disclosure Of Interconnections and Interrelations 

7.3.15.1 The Application Has Many Disclosures Of Software Interconnections and 
Interrelations 

The Examiner objects in general to the disclosure of ^Interconnections and interrelations'' but he 
fails to properly consider the extensive disclosure of con^uter and programming ^^interconnections and 
interrelations" (e.g., prior Action at 54 (emphasis added)): 
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The specification never once describes the integration of the individual 
disclosed elements to perform the overall claimed fimctions. That is, the 
specification never once describes any interconnections or 
interrelations between the individual functional elements, including any 
timing between them, any control between them, or any iiq)ut-ou^ut 
characteristics between them in such a manner that would enable one 
skilled in the art to make and use the later claimed inventions without 
undue or unreasonable e7q)erimentatioiL 

See also Section 7.3. 15.6. It is not clear if the Examiner is alleging that the disclosed con^uter, or 
memory, or conq)uter program have problems with ^interconnections and interrelations". Programs are 
sequences of con^)Tjter instructions, con^)uters and memories were well known in the art, commercially 
available computer and memory products were used in the disclosed actually reduced-to-practice 
"e}q)erimental system", and custom memories are disclosed in detailed schematic and textual form with 
numerous interconnections. And a con:q)uter patent disclosure need only teach the functions of the 
software, despite the fact that the instant plication has extensive disclosure of both software and 
hardware:*"^^ 

The claimed invention subject matter need not be described literally, 
i.e., using the same terms, in order for ttie disclosure to satisfy the 
description requirement Software aspects of inventions may be 
described functionally. See Robotic Vision Sys, v. View Eng'g, Inc., 
112 F.3d 1163, 1166, 42 USPQ2d 1619, 1622-23 (Fed. Cir. 1997); 
Fonar Corp, v. General Electric Co., 107 F.3d 1543, 1549, 41 
USPQ2d 1801, 1805 (Fed. Cir. 1997); In re Hayes Microcomputer 
Prods., Inc., 982 F.2d 1527, 1537-38, 25 USPQ2d 1241, 1248-49 
(Fed. Cir. 1992). 

The instant plication provides extensive disclosure of con5>uter programs. These include the 
disclosure and incorporation-by-reference of commercially available software (e.g., the CP/M operating 
system (e.g.; Spec, at 33 and 297-299)), source code listings of custom software programs for the 
"e?q)erimental system" (e.g.; Spec, at 247-292, and 544-574), and verbal software disclosures (e.g.; 
Spec, at 66-154, 378-406, and 435-574). This despite the fact that this extensive computer software 
disclosxire is not necessary - the CCPA in Sherwood established that *the touchstone [for § 1 12-1] is 



MPEP at § 2106, in discussing compliance with the written description requirement at B.l. (pp. 2100-20; Revision 2, 
May 2004). 
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the content, not the form", and that § 1 12-1 can even be satisfied with a 'Verbal flow chart" (e.g.; 
Section 7.5.6.1).^^^ 

As an Qxsmaplc of the instant conq)uter disclosure, a commercially available conqjuter and 
commercially available con:q)uter memories were used in the disclosed actually reduced-to-practice 
"e5q)erimental system" and documentation on these commercially available products was filed by the 
Appellant in the PTO in the Disclosure Document program and incorporated-by-reference into the 
instant application by reference (Spec, at 575-576). However, this conq)uter and conq)uter memory 
disclosures were not properly considered by the Examiner. Therefore, it is not surprising that the 
Examiner did not find coiiq)uter and conputer memory interconnections and interrelations, the Examiner 
disregarded the disclosed computer and memory interconnections and interrelations. This is in effect a 
conq)uter system invention and that many of the fimctions are performed with software by the computer. 

As an exan5)le of the instant software disclosure, commercially available "operating system" 
software (CP/M (e.g.; Spec, at 33 and 297-299)) and a Basic compiler (e.g.; Spec, at 133, 247, 248, 
and 299) were used in the disclosed actuaUy reduced-to-practice "experimental system" and 
documentation on these commercially available software products and were incorporated-by-reference 
into the instant application by reference (Spec, at 298-299). However, these software disclosures were 
not properly considered by the Examiner. Therefore, it is not surprising that the Examiner did not find 
software intercormections and interrelations, the Examiner disregarded the disclosed software 
interconnections and interrelations. Again, this is in effect a con5)uter system invention and that many of 
the fimctions are paformed with software by tiie conQ)uter. And the commercially available CP/M 
operating system program manages the coniputer opa:ations, interconnects the different con5)uter 
peripherals, the different appUcations programs, and much much more. See the documents that 
describe this CP/M operating system program that are incorporated-by-reference (Spec, at 298-299). 

As a fijrther exan^le, a program is coded in sequence and the coiiq)uter executes programs in 
sequence. Thus, adjacencies between instructions constitute '^interconnections and interrelations" and 
the progression of program execution by the conq)uter. Further, conq)uter programs also contain non- 
sequential instructions: e.g.; branch instructions, jun^ instructions, subroxitine call instructions, and return 

In Re Sherwood. 613 F2d 809, 204 USPQ 537, 544-545 a8 (CCPA 1980). 
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fiom suhroiitine mstructions. These non-sequential instructions are also well known in the art Branch 
instructions, junq) instructions, and subroutine call instructions identify the destination: e.g.; by an 
address or a mnemonic embedded in tiie instructioa Retum instructions retum to the program location 
fijom which they came. Such con5)uter instructions were well known since the 1960s and before, 
included in the disclosed CP/M operating system software, incliided in the disclosed plications 
(Basic) software, and clearly provide "interconnections and interrelations". 

The Examiner misrepresented the significant coir5)uter program related disclosures in the instant 
plication. The original Summary of the Invention in the instant plication identifies "software" 
inq)rovements in the instant pUcation and the instant plication has significant software-related 



The present invention is generally directed to in:q)TOved 
processing systems and, in particular, provides in5)rovements in 
memory, processor, software , and control architectures and in 
software and hardware designs. A system architecture is provided that 
provides flexibility, performance, and efficiency. A geometric processor 
is provided that implements rotatioa translation, expansion, 
compression, warping. 3D-perspective. vector generation, and other 
features in a high performance and efficient mamen such as bv using a 
window implementation and bv providing the flexibility of software 
control A spatial processor is provided that provides smoothing, anti- 
aliasing, and other features. Memory architectures and designs are 
provided that increase performance and efficiency, inclxiding a memory 
m^ and a buffer memory. Programs are provided that enhance 
flexibility and capability, vet preserve the hi^ performance of the 
hardware. For example, efficient geometric initial condition generation 
and time domain interpolation enhance performance . Many other novel 
and valuable features are disclosed 

In view of the above, it is not clear \^iiy the Examiner would even bring up ^interconnections 

and interrelations" in this disclosed programming environment He us^ the term ^interconnections and 

interrelations' ' indiscriminately and without e?q)laining its meaning or relevance in view of the con5)uter 



Spec, at 4 (heading emphasis in original, all other emphasis added). 



disclosures: 



,.144 



SUMMARY OF THE INVENTION 
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and programming nature of the disclosure and in view of the extensive conq)utjer and software 
"interconnections and interrelations" in the disclosure. 

7,3.15>2 The Application Has Many Verbal Disclosures Of Interconnections and 
Interrelations 

The ^Ucation has many verbal disclosures of interconnections and interrelations. The verbal 

descriptions of the elements and fimctions in the disclosure also describe the interconnections and 

interrelations therebetween. For exan:^)le, the single "Overlays" section of the disclosure (Spec, at 386- 

406) teaches interconnections and intenelations, many of which are actual * Vorking examples" of the 

intercoimections and inten:elations (e.g.; see the LD.ASC source code menu (Spec, at 548)). Further, 

navigational and sensor elements are taught operating in this same '^Overlays" section in the context of 

overlaying navigation and sensor information (Spec, at 387): 

Overlays can include pictorial features, annotation symbols, 
imaginary pathways for map displays, and other such overlays. Li a 
military ^Ucation; overlays can be related to fire control, bombing, 
sensors, and navigatioa Navigation information can include GPS, 
inertial, celestial, radar, Tercom, dead-reckoning, and other navigation 
informatioa Sensor information can include radar, infia-red, video, 
sonar, and other sensor informatioa 

Certainly, the overlaying of different image features on a background image cannot lack interconnections 
and interrelations therebetween, to the extent that some form of interconnections and interrelations are 
desired, the overlay process interconnects the image features therebetweea 

The software embodiment provides interconnections and interrelations throxigh the software 
(e.g.; Section 7.3.15). However, the Exaininer misrepresented this software embodiment, has not 
provided the required "substantial evidence" relative thereto, and has not established the required prima 
fade case relative thereto. Instead, the Examiner makes generalized erroneous conclusory statements 
about interconnections and interrelations. 

The Examiner does not clarify whether he is seeking hardwired interconnections, program 
interconnections, or what; only that he cannot find interconnections or interrelations. However, tiie 
Examiner has disregarded the disclosed 'Svorking exan:q)les"; e.g., the con^uter loading and overlaying 
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of the image information into the image memory, such as with the LD ASC con5)uter program and with 
the "Image Loading" computer operations (Spec, at 155-160, 246, and 547-560). The disclosure of 
the conqjuter loading image information into the image memory and the con^uter overlaying image 
information onto the image information stored in the image memory represents significant 
interconnections and interrelations and it is disclosed in detail including the actual schematic diagrams for 
the image memory, the actual computer source code for the LD ASC con:q)uter program, and the video 
tapes of the display of the overlaid images. This is further shown in block diagram form (e.g.; Figs. 1 A, 
IP, and 6A) and in verbal description form (Spec, at 155-160, 246, and 386-406). The CCPA in 
Sherwood estabUshed that *the touchstone [for § 1 12-1] is the content, not the form", and that §112-1 
can be satisfied with a ^VeAal flow chart^' (Section 7.5.6. 1).^"*^ However, the Examiner has 
misrepresented the fact that computer programs are expressly 'interconnected and interrelated" and that 
computers, conq)uter memories, and computer programs stored in the memories and executed in the 
computers are all e5q)ressly "interconnected and interrelated". 

Regarding the hardware "interconnections and interrelations", the Exantuner misrepresents the 
detailed top-down disclosure of block diagrams and schematic diagrams and the detailed verbal 
descriptions thereof in the disclosure. 

In the actually reduced-to-practice "e3q)erimental system" the image memory provides an 
interface between the computer and other system elements (e.g., the display) and image information is 
taught with actual reduced-to-practice source code as being loaded &om the con^uter into image 
memory and as being scanned out fix)m the image memory mder program control for display. Pictorial 
images are loaded as discussed in the section entifled "Image Loading" (Spec, at 246) and generated 
images (e.g., gr^hic images) are generated and overlaid with the LDASC program (Spec, at 155-160 
and 547-560). However, the Examiner has not properly considered such interconnections and 
interrelations. The claimed interconnections and interrelations are disclosed, many of vMch with 
"working exan^les" and many of which as conputer and software interconnections. 

Thus, the Examiner's broad conclusory statement is erroneoiis (e.g., prior Action at 54 
(emphasis added)): 



Tn Re Sherwood. 613 F.2d 809, 204 USPQ 537, 544-545 a8 (CCPA 1980). 
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The specification never once describes the integration of the individual 
disclosed elements to perform the overall claimed functions. That is, the 
specification never once describes any interconnections or 
interrelations between the individual functional elements, including any 
timing between them, any control between them, or any iiq)ut-oulput 
characteristics between them in such a manner that would enable one 
skilled in the art to make and use the later claimed inventions without 
undue or unreasonable e?q)erimentatioiL 

7.3.15.3 The Examiner Misrepresents In Re Ruschig 

The Examiner misepresents Ruschig (instant Action at 12-14). The CCPA in Ruschig ^"^^ used 
the term ''blaze mark" to mean the name of a "tree" to locate it in the "forest*' (in the disclosure). 
Clearly, the instant disclosure satisfies the CCPA's requirement for a "blaze mark" that names the tree. 

The CCPA's use of the term "blaze mark" relates to the disclosure of the name of a tree 
(Ruschig at 122 and 123; respectively (emphasis added)): 

We are looking for blaze marks which single out particular trees.... 

Finally, appellants refer to two tables .... There is no N -n-propvl 
compound among them 

It is equally easy to imagine that the confound of claim 13 might have 
been named in the specificatioiL... 

Not having been specifically named or mentioned in any 
manner one is left to selection fiom the myriads of possibilities 
encompassed by the broad disclosure .... 

Because there is no question that tiie names of the claimed elements, acts, and functions are adequately 
disclosed in the instant application; the requirements of the CCPA are satisfied for written descriptiorL 
hi Union Oil ^^'^ tiie Federal Circuit reinforced the Ruschig approach with a tabular analysis for 
written description — a table showing the names of the elements recited in the claims and a cite to the 



In re Ruschig . 379 F.2d 990, 154 USPQ 1 18 (CCPA 1967). 

Union Oil Co. of California v Atlantic Richfield . 208 F.3d 989, 54 USPQ2d 1227 (Fed. Cir. 2000). 
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disclosure for the locations of the names of the elements. The Federal Circuit even selected a claim 
element fix>m an original claim, which was not even disclosed in the patent, for a holding of adequate 
written descriptioa Hence, in view of Ruschig and IMonOil written description is satisfied by 
disclosing the names of the claimed elements or acts in the original disclosure. See, e^; Tables 5.1, 
5.2, and 5.3 (Section 5 herein). 

Particularly noteworthy is the fact that Ruschig and Union Oil are in the ur5)redictable chemical 
art while the instant plication is in the highly predictable electrical art Further, the instant case is in the 
computer art and many of the claimed functions are performed with con5)uter software (Section 
7.3.1 1). Still fiirther, the Examiner does not properly consider the disclosed self contained embodiment 
(Section 5.6) or the disclosed actually reduced-to-practice "experimental system" (Section 5.7). For 
these reasons alone, the § 1 12-1 rejections should be reversed. 

The Examiner conceded that the instant disclosure has the claimed trees - the functions and 
elements (instant Action at 7-8, 10, 16, and 20-22; respectively) (bold underUne enq)hasis added): 

The specification describes numerous ixspat devices, processing 
capabihties, and output devices and described as "c^abihties", or 
"options" of the aforementioned architectures. 

Some of the optional ii^uts include (spec, page 25): 

• Winchester disk 

• VAX bus interface 

• Multi-bus interface 

• Video disk 

• Video tape 

• Vidicon 

• Qrthocon 

• InfiBred 

• Radar 

• Sonar 

Some of the optional geometric processing c^abilities include 
(spec, page 26): 

• Rotation 

• Compression 

• Expansion 

• Translation 

• 30-Perspective 

• Warping 
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Some of the optional spatial processing c^abilities include 
(spec, page 29): 

• Pipeline processing 

• Progressive Compression 

• Pre-filtering 

• Post-fQtering 

Some of the optional ou^ut devices include (spec, page 30): 

• Winchester Disk 

• Pattern Recognition System 

• CRT Monitor 

• Video Keyer 

• Video Cassette 

• Artificial hitelligence System 

These (and other) hardware andl/or processing capabilities 
and options are described in brief snippets throughout the 
speciflcatiop . 

These and the many other miscellaneous image 
processing operations are described throughout the specification 

as possibilities, or c^abilities of the overall system rather than as 
coherent embodiments and cohesive descriptions that tie them together, 
especially in a manner that describes the claimed inventions. 

• Given the numerous disclosed architectures, input 
processing and output options of each architecture, 
and the miscellaneous disclosed image processing 
operations , the examiner is looking for guides in the 
specification that tie together a disclosed architectures 
and/or a selected set of the disclosed options and/or a 
selected one or more of the disclosed image processing 
operations 

It is true that the terms are described, individuallv , as 

"c^)abilities", or "options" within separate, proposed applications. 
However, there is no description of them being performed together in 
the manner claimed, and there is no description of which hardware 
configuration and selected options therein performs tiie acts. Again, the 
examiner has read the originally filed disclosure looking for coherent 
embodiments, or any type of guidance or cohesion that (wMe not 
exactiy) at least reasonably convey to one skilled in the art that the 
q>pUcation [sic] had possession of the now claimed inventions, hi this 
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case, the examiner cannot find any cohesive link between the claimed 
elements. 

One might speculate as to whether the generalized hardware 
configurations are the guides that lead a path (i.e., provide the link) 
between the disparatelv disclosed image processing operations^ 
After alL several generalized hardware configurations along with 
numerous options pertaining to many of the claim elements are 
disclosed However, there is noticing in the description of the image 
processing operations (e.g., see the specification citations above) that 
point to any of the disclosed architectures or hardware options thereia 
Further, there are no references in the architecture or hardware 
configuration descriptions that point to any of the miscellaneous 
disclosed image processing operations (e.g., the specification citations 
above). There are no Unks between the two. Again, the specification 
discloses various architectures, various input processing and 
output options, and numermis miscellaneous image processing 
operations scattered throughout . There are no cohesive suggestions 
or guides that link them in a manner that leads one to the claimed 
invention The hardware configurations are not the glue that binds the 
miscellaneous image processing operations together to form 
embodiments commensurate with the claims, hi order to do this, the 
claim would be needed as THE guide. However, without 
foreknowledge of the claim, the examiner does not beUeve anything in 
the specification would guide one to the claimed invention. Given the 
original disclosure, the examiner cannot find evidence (via. guides) of 
possession of the now claimed inventioa 

Again, it is agreed that numerous hardware configurations and countiess 
options therein are disclosed. However, a disclosure of numerous 
configurations and options firom which to select does not 
constitute a disclosure of a particular selection. The selection 
was made in effect when the claim was drafted. 

That satisfies the requirements of the CCPA (e.g., Ruschig) and the Federal Circuit (e.g., Union CHI ). 
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7.3,15,4 The Examiner's Erroneous Conclusorv Statements Regarding Unidentified 

"Interconnections And Interrelations'' Are Wrong As A Matter Of Fact And As A 
Matter Of CCPA Law 

The Examiner's erroneous conclusory statements regarding 'Interconnections and interrelations" 
are wrong as a matter of fact and as a matter of CCPA law. The fects establish that the interconnections 
and interrelations are disclosed in great detail. But the law establishes that such a disclosure is not even 
necessary when, as here, there is no ^parent reason why the combination would not be operable and 
when an artisan would understand the interconnections and interrelations infta . This is particularly so 
with software and con^)uter hardware interconnections and interrelations (e.g., Sections 7.3. 11, 
7.3.15.1, and 7,3.15.6). 

Conclusory statements regarding allegedly missing 'interconnections and interrelations" are no 
substitute for the specifics that are necessary to provide the "substantial evidence" that is required to 
support the rejections, hi contrast thereto. Tables 5.2.1 et seq illustrate the described interconnections 
in the Fig. lA self-contained embodiment (Sections 5.2 and 5.6). 

Despite the feet that the instant disclosure provides extensive relevant intercomiections and 

interrelations, including both hardware and software interconnections and interrelations, such a 

disclosure is not necessary. The CCPA long ago established that disclosure of the fimctions that an 

artisan might reasonably combine is sufficient in the absence of an apparent reason "why a substitution 

... would not be operable". See Bvme :^"*^ 

Recalling ^pellants' e?q)licit statement that the jet turbine of 
Figure 1 may be substituted for the rewind motor shown in Figure 2, it 
is apparent that the only material respect in which the embodiment of 
Figure 2 resulting from that modification feils to support count 4 is in the 
use of fiiction brakes instead of fluid brakes for the reel. The board 
found as a fact that appellants* "description does not explicitly state 
anywhere that the water brake of the embodiment shown in Figs. 12 
and 13 may be substituted for the friction brakes * * * in the 
combinations as shown in any of the other figures of the drawing." 
(Enq)hasis ours). While such finding is undeniably correct, we think the 
board^s position puts entirely too restricted an interpretation on 

Bvmev Trifillk , 442 F,2d 1390, 170 USPQ 32, 34 (CCPA 1971) (enq)hasis added). 
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the language of the applicatioa and particulariy on the 
aforementioned reference to figures 13 and 14 as illustrating an 
embodiment **in which we enq)loy Ihe principles of a water brake for 
the same purposes as set forth and described heretofore with respect to 
the embodiments of Figures 2 and 7." No reason being apparent why 
a substitution of the water brake would not be operable^ we think 
this statement constitutes a clear and unequivocal disclosure of 
that substitution to a person of ordinary skill fll in the art The 
issue is not, as might be inferred from the board's opinion, whether one 
following appellants* specification would necessarily **produce" or select 
the particular combination of the counts for his own use. Rathen it is 
whether he would necessarily recognize that such a combination 
was disclosed as a construction which might be selected if 
desired The present appUcation clearly discloses an alternative 
constmction embodying the combination of count 4. Consequently, it 
supports that count and also the less limited combinations of counts 3 
and 5. 

The Board in Nelson followed the law articulated in Byrne i^"^^ 

Bowler argues ... that there is no specific teaching in Nelson to 
modify Example 5 to obtain the conq)Ounds of the counts. Thus, Bowler 
urges that although Nelson discloses in the list of substituents the 
required meta substituents of the counts, Nelson also disclosed the 
ortho and para substituents, among others, and there is no indication of 
preference for the substituents of the counts and therefore there is no 
reason to single out the required meta substituents. In our view, 
howeyen the issue is not whether one following tiie Nelson disclosure 
would necessarily produce the confounds or prefer the particular 
disclosed substituents (m-chloro or m-trifluoromethyl) required to 
prepare the compounds of the counts; rather, it is whether he would 
necessarily recognize that such a combination was disclosed as a 
construction which might be selected if desired Byrne v. TrifilliSy 
442 F.2d 1390, 170 USPQ 32, 34 (CCPA 1971). We beUeve that 
one following the Nelson disclosure would necessarily recognize that the 
conq)ounds of die counts were disclosed as a combination that might be 
selected if desired, i.e., the message would be conveyed that Nelson 
invented the compounds of the counts. 

Just as the Examiner is wrong as a matter of fact with his conclusory comments on the lack of 
interconnections and interrelations,^^*^ as with Bvme the Examiner is also wrong as a matter of law with 



r, 1 USPQ2d 2076 at 2079 (Bd Pat. App. & Int. 1986) (emphasis added). 



-273- 



Serial No. 08/464,034 



his conclusoiy comments on the lack of interconnections and inten:elations in view of the clear 
operability. 

73,15,5 The Disclosure Provides Extensive Legal "Examples^ Of Interconnections 

The disclosure is an integrated presentation of features that operate together and are 
interconnected together (e.g.; Sections 5.6, 5.7, and 7.3.15). For example: Fig. lA is a top level block 
diagram with many of the con^onents of the system disclosed and interconnected all-together, Figs. IB, 
ID-IG, 5A, 5D, and 6E are second level block diagrams detailing blocks in Fig. lA; Figs. IC, lH-1 J, 
IL, IP, 2M, 6A, 8, and 9 are sin^)ler embodiment block diagrams illustrating subsets of and 
alternatives to Fig. lA that can be iised for different embodiments;^^* and Figs. 6B-6D and 6F-6AH are 
schematic diagrams further detailing blocks in Fig. 1 A These figures present a significant amount of 
interconnections in between elements. 

The computer listings (Spec, at 248-292, 544-574) are detailed source code Basic compiler 
listings. They are actually reduced-to-practice computer programs and they constitute *Svorking 
exan^les". They are executed by the supervisory processor in the disclosed actually reduced-to- 
practice "e;q)erimental system" and they operate with the other software (e.g., CQn5)iled Basic and 
C/PM operating system programs) and hardware in the disclosed actually reduced-to-practice 
"e?q)erimental system". Computer instructions in con5)uter programs are expressly interconnected 
therebetween (Section 7.3. 15) and are expressly interconnected with the corq)uter system by which 
they are being executed 

The "Overlays" section, for example, (Spec, at 386-406) fiirther combines and interconnects 
claim limitations, the LD ASC con^uter program (addressed therein) still fiirther combines and 



The instant disclosiire provides extensive relevant interconnections and interrelations and combinations including 
both hardware and software interconnections and interrelations and combinations. 

These include the block diagram (Fig. IH) directed to the actually reduced-to-practice "experimental system" ("Fig 
IH is a block diagram of an alternate configiuration of the system of the present invention as implemented in an 
experimental system" (Spec, at 5)). 



-274- 



Serial No. 08/464,034 



interconnects image processing operations, and the ''image memory** (addressed therein and in Section 
7.3. 1 5.8 herein) yet further combines and interconnects the claim limitations. 

7.3,15>6 The Examiner Misrepresents The Interconnections And Interrelations Of Computer 
Programs 

The Examiner misrepresents the disclosure of interconnections and interrelations of conq)uter 
programs. Computer programs have e?q)ress interconnections and interrelations (Section 7.3. 15). 

For example, the LD, ASC computer program implements actually reduced-to-practice 
features; e.g.; generating gr^hics images and processed images and overlaying, combining, and 
occulting of image features in image memory. The "Overlays" section further ejspands on this LD ASC 
program by further disclosing overlays of image information (Spec, at 386-406). For exan:q)le, the 
"Overlay" section teaches overlaying of "combinations of processed images and gr^hic polygons" on a 
background image (e.g.; Spec, at 386): 
Overlavs 

Overlays can include combinations of processed images and 
gr^hic polygons. For exan^le, in a m^ display; processed images can 
be used for background terrain and for certain objects overlayed 
thereon and gr^hic images can be iised for symbols and polygon 
images overlayed thereon. 

Then for twenty pages various combinations of overlays are discussed. The "Overlays" section 

e?q)ressly addresses overlaying of the following type images - irregular cropped, perspective, warped, 

graphics, video, textured, and background images and expressly addresses rotation and translation for 

the overlay images. The CCPA in Sherwood established that "the touchstone [for § 1 12-1] is the 

content, not the form", and that § 1 12-1 can even be satisfied with a *Vert)al flow chart" (e.g.; Section 

7.5.6. 1).^^^ This despite the fact that the instant disclosure provides ' Vorking exan:^)les" of actually 

reduced-to-practice overlaying and then discloses further "exan:q)les" (e.g.; ved^al "exan:q)les") of other 

features related thereto. 



In Re Sherwood , 613 F.2d 809, 204 USPQ 537, 544-545 a8 (CCPA 1980). 
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The DIS.ASC computer program, iiiq)lementing the actually reduced-to-practice features of the 
geometric processor, is disclosed as in^lementmg the features of: geometric processing including 
rotation, translation, e3q)ansion, con^)ression, wr^around, ten:qx)ral interpolation, xindersan[5)ling, 
display refreshing, transforming, and others. The DIS ASC is disclosed as performing these operations 
on the image information stored in image memory. The image memory is disclosed as loaded with the 
disclosed load program, overlaid with the disclosed ID ASC program, and filtered and decompressed 
fix)m database memory with the disclosed FTB.ASC program. The geometric processor, is also 
disclosed as including SD-perspective. Other disclosed features of the geometric processor includes the 
following (see the Table of Contents): 



The FTRASC con^suter program is disclosed as combining flie features of: e.g.; filtering, spatial 
interpolation, weighting and scaling, a database memory, and mosaic (stripe) processing. Li a 
preprocessing embodiment, the FIKASC con:q)uter program is in^lemented as a preprocessor 
preprocessing image information for subsequent image processing (e.g., DIS ASC image processing). 



GEOMETRIC PROCESSOR 
General Description 
Coordinate Systems 

Geometric Preprocessing and Postprocessing 

Window Geometry 

Image Hierarchy 

Description of Fig 2B 

Description of Figs 2C to 2F 

Description of Fig 2G 

Description of Figs 2H and 21 

Image Compression 

Image E>q)ansion 

Large Lnage E?q)ansion and Con:q)ression Processing 
Conq)Osite Geometric Processing 
Address Generator Scaling 
Image Warping 

Foreground and Background Tasks 

Virtual Scrolling and Wr^Around 

Cl5>ping 

Relative Motion 

Joystick Controls 

E}q)erimental System Video T^ 

Other Geometric Processor Configurations 



66 
67 
68 
69 
73 
75 
77 
80 
92 
94 
102 
106 
111 
121 
126 
130 
135 
137 
141 
142 
143 
146 
151 
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Data compression and data decon^ression processing is also disclosed as being performed in the 
preprocessing embodiment. The preprocessed image infonnation can be loaded into image memory 
with Ihe load program for overlaying with the LD ASC conq)uter program and for geometric processing 
and displaying with the DIS.ASC con^uter program. See the video tape photogr^hs in Section 9.2. 

The supervisory processor is disclosed as executing the CP/M, DIS.ASC, FTR.ASC, 
LD ASC, and GRAPH.ASC con^suter programs; interacting with system hardware and software (Fig. 
1 A); interconnected with system input and output devices, interconnected with geometric processors 
and spatial processors, have multiple interconnections with multiple channels, and interconnected with 
image memory (Figs. lAand ID), The si5)ervisory processor is also disclosed as interacting with the 
disk database memory, operator controls, image memory, geometric processor, refiesh memory, digital 
to analog converter, and display monitor (Figs. lA and IH); interacting with various additional system 
components (Figs. 1 A, II, and 1 J); and interacting with the geometric processor registers (IC) which in 
turn interacting wifli the image memory and the weigjit memory (Fig. 21). 

The image memory (e.g.; disclosed in a 64-pixel block embodiment) is disclosed as storing 
image information involved in the execution of the DIS ASC, LDASC, and GRAPHASC con^uter 
programs. The image memory is also disclosed as being interconnected with database memory and 
storing mosaic information accessed from the database memory. 

The discussion of the legal "exan:5)les" of corrputer programs further illustrate many of the 
interconnections. For exanq)le, the combination of rotating, translating, e?q)anding, con:p:essing, 
perspective, wrap-around, transform, temporal interpolation, and undersaiiq)ling are all disclosed as 
being performed with the geometric processor (which includes the image memory (Figs. 1 A and ID). 
Further, multiple channels, delta and difference image information, and feedback are all demonstrated 
with the geometric processor (e.g., Fig. 1 A). 

The "Overlays" section (Spec, at 386-406) discusses the combinations of hardware, software, 
image processing, and overlaying various types of image informatioa 

The original Abstract, the original Summary Of The Invention, and the original claims provide 
significant combinations of features and interconnections ttierebetween. See the discussion of the original 
claims in Section 7.3. 15.8. 
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In addition to the extensive teaching of interconnections and intenelations of conpxiter 
programs, the disclosure has extensive teachings of hardware and hardware/software interconnections 
and interrelations (briefly discussed above and further discussed below). 

The disclosure includes tables of features which are discussed in the disclosure in more detail. 
See the "MODULAR CONFIGURATION FEATURES TABLE" (Spec, at 24-30); the 
"EXPERIMENTAL CONFIGURATION FEATURES TABLE" (Spec, at 33); the 'T)IS.ASC 
TERMINOLOGY TABLE" (Spec, at 250-255); and the "IMAGE PROCESSING 
WORKSTATION TABLE" (Spec, at 485). The disclosure also includes the "COMPUTER PORT 
TABLE" (Spec, at 503) and the "PORT-C DESTE^ATION SELECT PORT' and ^DESTINATION 
SELECT ASSIGNMENTS" (Spec, at 506-508). 

The disclosure also includes the "CABLE CONNECTION TABLE" (Spec, at 510-521) 
showing system hardware interconnections. See the discussion of cable wire disclosure (Section 
7.3.15.7). 

The disclosure is proliferated with teachings of combinations and interconnections (e.g.; Spec, at 

16 and 17-19; respectively): 

One configuration of the system of the present invention is an 
image processing system c^>able of geometrically manq)ulating a highly 
detailed image in tme real time; such as for simultaneous rotation, 
translation, e>q)ansion, con^ression, 3D perspective, and warping at a 
30-times per second iplate rate. Other c^abilities include image 
enhancement, smoothing, and image filtering; all in real time. The image 
can be obtained fix)m a wide variety of sources; such as fix)m a video 
camera or firom a database memory. 

The block diagram shown in Fig lA illustrates the modular 
e?q)andability of the system of the present invention, shown in greater 
detail in Figs IB to IG. A plurality of geometric modules 1 lOA to 1 lOB 
can be configured in parallel channel form, such as for multiple overlays. 
The geometrically processed images can be combined witii a geometric 
mult5)lexer/demultiplexer/combiner HOD. Multiplexing selects a 
particular geometric processed image channel for subsequent 
processing. Processing includes overlaying, adding, subtracting, and 
otherwise selecting and combining of images. For exanq)le, many 
channels of geometrically processed images HOC can be overlayed 
with occxilting priorities. Also, a pair of images can be selected for 
arithmetic processing, such as for adding together. 
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The processed and combined images can be demultiplexed with 
element 1 lOD to route the ^propriate images to the ^propriate spatial 
modules llOE to llOF and for feedback to the geometric modules 
along path llOH. The spatial modules HOG can be incplemenled in 
parallel form for processing the images routed thereto. A spatial 
multiplexer and demultiplexer 1101 can be iised to multiplex and 
demultiplex tiie spatially processed images j&om spatial modules HOG 
for ou^utting. 

A plurality of input sources of images llOJ and a plurality of 
output devices for images llOK can be accommodated The input 
images firom inpvt sources llOL can be processed with the input 
interfaces 1 lOM and processed with a multq)lexer/demultiplexer HON 
for routing to geometric modules HOC. Output devices llOK can be 
excited with images that are processed with the output image interfaces 
1 lOP and output multiplexer/demxiltiplexer 1 lOQ. 

Multiplexer/demultiplexer modules 1 lOD, 1 ION, and 1 lOQ can 
be in5)lemented to mult^jlex a plurality of channels into one channel and 
then to demultiplex that one channel into a plurality of channels. Each 
multiplexer associated with a channel can be replicated a plurality of 
times to multiplex a plurality of channels into each single channel. The 
multq)lex signals associated with die plurality of multQ)lexed channels 
can then be demultiplexed, permitting routing of any one of a plurality of 
multq)lexer input channels to any one of a plurality of multiplexer output 
channels. Tri-state multiplexers can be xised to multiplex a plurality of 
channels into a single channel, such as using 74LS365 mxaltiplexer 
circuits. Parallel fanout and gating networks can be used for 
demultiplexing. Other types of multiplexers and demultiplexers are well- 
known and can be used for the multiplexer/demultiplexer modules. 

A supervisory processor 1 lOR provides si5)ervisory 
operations; such as receiving external commands HOS for configuring 
the system. For example, geometric modules HOC can be controlled 
for different types of geometric processing with different geometric 
parameters; spatial modules 1 lOG can be controlled for different types 
of weights loaded into weight RAMs; and the multiplexei/demultplexer 
modxiles and combiner module HOI, HON, and llOQ can be selected 
for multiplexing and demult^lexing of images. 
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7.3.15.7 The Disclosure Provides Snch Extensive Interconnection And Interrelatioii Details 
That It Even Includes Details Of Cable Wires 

The instant disclosuie is so detailed that it includes detailed schematic diagrams (Figs. 6B- 
6AH), integrated dicuit component placement on the circuit boards (Spec, at 522-543), actual wiring 
between the integrated circuit components (Figs. 6B-6AH), details of cable wires between system 
components (Spec, at 510-521), and the detailed conq)uter program source code listings (Spec, at 
544-574): 



VIDEO DAC CONNECTION TABLE 371 
* * * 

CABLE CONNECTION TABLE 510 

CABLE-I BM1,2/BL1 (CI) 511 

CABLE-n BM1,2/BL1/BB 1 (C2) 5 1 3 

CABLE-niBRl/BLl/BBl(C3) 515 

CABLE-IVBR1/BL1/BB1(C4) 517 

CABLE-V BLl/COMPUTER PORT-A CONTROL (C5) 519 

CABLE-VI BLl/COMPUTER PORT-B ADDRESS/DATA (C6) 520 
CABLE-Vn BLl/COMPUTER PORT-C REGISTER SELECT (C7) 521 

TABLE OF DIP LAYOUT ON BOARDS 522 

BOARD-BMl ,2 MEMORY BOARD 523 

BOARD-BBl BUFFER BOARD 527 

BOARD-BLl LOGIC BOARD 53 1 

MEMORY TABLE-A TO MEMORY TABLE-D 535 

MEMORY TABLE-A 536 

MEMORY TABLE-B 538 

MEMORY TABLE-C 540 

MEMORY TABLE-D 542 

BASIC PROGRAM LISTING GRAPH.ASC 544 

BASIC PROGRAM LISTING LD.ASC 547 

BASIC PROGRAM LISTING FTR.ASC 561 

BASIC PROGRAM LISTING DIS.ASC 567 
Table of Contents (Section 9.1). 



Cable List 

A cable hst is provided in the CABLE CONNECTION 
TABLE included hercwitfa. This cable list identifies die cables between 
the various Vector boards and between the Vector boards and the 
siq)ervisoiy processor. Each cable between display processor boards is 
in^lemented with a 50-pin ribbon cable having odd pins connected to 
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ground for signal isolatioiL Each cable between the Vector boards and 
the supervisory processor is implemented with an RS-232 type 25-pin 
ribbon cable, consistent with the signal representations for the 
Conq)T5)ro Interfacer-II board The cable list identifies the pin 
associated with a signal, a symbol associated with the signal, a 
description of the signal, a representative source of the signal and a 
representative destination of the signal. 

Spec, at 295. 

Despite the significant efforts that the i^ypellant went through to develop and test the actually 
reduced-to-practice "e3q>erimental system" and then to disclose it in significant detail in the instant 
plication, the Examiner has failed to properly consider this very relevant and detailed disclosure. See 
Section 5.7. See also Sections 7.3.10, 7.3.16, 7.5.8, and 7.5.10. 

73,15,8 The Image Memory Is Central To Many Interconnections And Interrelations 

The image memory is a prominent part of the actually reduced-to-practice "e?q>erimental 
system" (e.g.; Section 5.7), as discussed below. The image memory provides 'Svorking exan5)les" of 
overlaying, image processing, graphics processing, displaying of image information, and many other 
features. Hence, the image memory by itself provides extensive ' Vorking exanq)les" and e5q)ress 
teachings for the interconnections and interrelations between the claim limitations. 

The term "image memory" occurs more tban 300 times in the disclosure. 

The image memory is discussed with many of the disclosed features. For example, the 

"Overlay" section oqsressly teaches the image memory for overlaying many different types of image 

infoimation. A single one of the various image memory related excerpts 6om this single "Overlays" 

section, together with various diflferent types of image information overlaid therewith, is excerpted below 

(e.g.; Spec, at 390-391 (emphasis added)): 

Gr^hic overlays that are independent of textured images and 
that are processed independenfly of other images will now be 
discussed. Gr^hic overlays can be written into a separate graphic 
image memory . This graphic image can be geometrically processed, as 
discussed for processing of textured images in image memory . The 
geometrically processed image can be output for display, can be 
overlay ed on other gr^hic images and processed images in other image 
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memories, and can be otherwise processed as discussed for processing 
of textured images herein. 

Graphic overlays that are fixed in the viewport will now be 
discussed. Gr^hic overlays can be written into a sq)arate gr^hic 
image memory . These graphic overlays can be referenced to the 
viewport and can be fixed to the viewport; such as with a viewport 
fi^e, alphanumeric characters, and other features that are to remain 
stationary in the viewport This fixed gr^hic image can be scanned-out 
of the related image memory in raster scan form without rotation, 
translation, e?q)ansion, compression, or other geometric processing. 

As another exanqjle, the "Overlays" section teaches use of ^'image memory*' for overlaying (and 
combining, occulting, CQnq)osittng, and multiplexing) of images and for the processing of tiiese images. 
The "hnage Loading" section (Spec, at 246) provides ' Vorking exanqjles" of the loading of picture 
images into "image memory", the LD.ASC computer program (Spec, at 547-60) provides ^Svoridng 
exanq)les" of the loading of gr^hic images and processed images into **image memory" and provides 
'Svoridng exanq)les" of the overiaying of the images stored in **image memory" therewith, the DIS ASC 
con:q)uter program (Spec, at 248-292, 567-574) provides *Vorking examples" of the rotation, 
translation, expansion, and conq)ression of images stored in "image memory" with ten5)oral interpolation 
and refi:eshing the display. The 'T)atabase Data Con5)ression" section (Spec, at 435-438) provides 
"examples" of data compression and data decoiiq)ression of images stored in *image memory". The 
**Virtual Scrolling and Wrap-Aromd" section (Spec, at 137-140) provides *Vorking exan:5)les" of 
wrap-aroxmd. Some of the excerpts from the disclosure regarding these features are discussed below. 
Varioxis other "exan5)les" of the use of ^Image memory*' are provided in the disclosure. It is worth 
repeating - "image memory" terminology occurs verbatim more than 300 times in the disclosure. The 
"image memory", like the "siqjervisory processor", is an ixnpoTtmt thread that interrelates and 
interconnects many of the elements and fimctions of the disclosure. 

As another Qxamplc, image memory is e^ressly addressed in the "Ov^lays" sectiorL There are 

16 occurrences of the term "image memory" in the "Overlays" section by itself This is included in the 

more than 300 occurrences of the term "image memory" in the disclosure. An exanq)le of occurrences 

in the "Overlays" section is excerpted below (e.g.; Spec, at 389 (en5)hasis added)): 

Graphic overlays that are associated Avith images and 
geometrically processed with such associated images will now be 
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discussed. Gr^hic overlays can be written over an image in image 
memory to provide a permanent overiay. Such permanent overlays 
have been demonstrated with the BASIC PROGRAM LISTING 
LD.ASC Basic provided herein by loading gr^hic vectors, rectangles, 
and test patterns and by loading textured image test patterns over an 
image in image memory . 

In view of the above, the "Overlays'' section provides clear 'Voddng exarcples" of the 
overlaying over the images that have been loaded into "image memory*' and the processing of images 
that have been loaded into "image memory. Further, the "Overlays" section provides clear ' Vorking 
exanq)les" of the overlaying over the images into a memory having the features of ^'image memory"; e.g., 
the 64-pixel blocks of this 'image memory" embodiment 

The "hnage Loading" section (Spec, at 246) provides "working examples" of the loading of 
picture images into "image memory" (e.g.; Spec, at 246 (first enphasis in original, all other enphasis 
added)): 

Image Loading 

Loading of an image into memory is perfomied by loading the 
XP and YP-address registers witii the address of each pixel to be 
loaded, then outputting the pixel information to be loaded with Port-B, 
and then strobing the pixel information into image memory wilfa the 
D0A7 signal. A sequential load feature is provided under control of the 
D0A5 signal. When the D0A5 signal is high, a vector can be loaded; 
where the previously loaded pixel address is incremented with the 
related delta parameter to obtain the next pixel address to reduce 
software overhead and thereby speediq) loading of image memory . 

Loading of image memory with the supervisory processor is 
performed with a 3-port output arrangement having 8-bits per port The 
first port, Port-A, communicates control signals between the 
supervisory processor and the display processor. The second port, 
Port-B, communicates address and data information to be loaded into 
the display processor between the siQ)ervisory processor and the 
display processor. The third port, Port-C, selects the register or 
memory in the display processor for loading. The protocol involves 
ou^utting of the destination address on Port-C, outputting of 
information to be loaded into the display processor on Port-B, and then 
outputting of a data strobe on Port-A. The data strobe loads the output 
information into the selected destinatioa 
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A program to load vectors into memory is provided herein as 
the BASIC PROGRAM LISTING LD ASC and is briefly discussed in 
the section entitled Software herein. 

The LD.ASC computer program (Spec, at 547-560) provides * Vorking exan5)les" of the 

loading of gr^hic images and processed images into **image memory" and provides ' Svorking 

exaiiq)les" of the overlaying of the images stored in ^'image memory*' therewith;^^^ 

GRAPHICS PROCESSOR 
A graphics processor architecture can be implemented with a 
address generator and control logic generating gr^hics vectors for 
storing into image memory . Image memory can then be scanned out, 
such as in a raster scan form to refiesh a display. In one configuration, 
gr^hics vectors can be written into image memory on an offline basis 
and can be used to refiesh the display on an online basis. Alternately, 
graphics vectors can be written into image memory on an online basis 
time shared with refieshing of the display on an online basis. 

One arrangement of the gr^hics system of the present invention 
is shown in Fig 1. Si5)ervisory processor 115A loads graphics 
commands into address generators 115B. Address generators 115B 
generate addresses of graphics vectors for loading into image memory 
1 15C and for raster scanning image memory 115C. The raster scan 
addresses scan-out the image in image memory 115C through the 
CRT interface 1 15D to refiesh CRT 1 15E. 

An e?q)erimental system has been constructed to demonstrate 
operation of the gr^hics display c^ability. The arrangement shown in 
Fig 1 has been inq)lemented in hardware for refieshing the display in 
real time. A program, such as the BASIC PROGRAM LISTING 
GRAPH.ASC, can be used to control that e3q)erimental hardware for 
refieshing the display. In this e5q)erimental system, the gr^hics vectors 
are loaded in an offline manner with the LD>ASC Basic program set 
forth in the BASIC PROGRAM LISTING LDASC herein: 
emulating hardware loading of gr^hics vectors in an onliae manner. In 
this e3q)erimental system, gr^hics operation is initiated each fiame with 
supervisory processor 115A and hardware refiesh is performed with 
address generators 115B and image memory 115C.... 

The address generators can be used to generate graphic vectors 
and windows. For example, the LDASC program set forth in the 
BASIC PROGRAM LISTING LDASC herein has been used to 



E^; Spec, at 155-158, and 389 (first emphasis in original, all other emphasis added). 



-284- 




Serial No. 08/464,034 



load gr^hic vectors into image memory . This is achieved by using Ihe 
address generators to generate the addresses of a vector and by 
strobing the color intensity of the vector into image memory . 

Graphic overlays can be written over an image in image 
memory to provide a permanent overlay. Such permanent overlays 
have been demonstrated witii the BASIC PROGRAM LISTING 
LD.ASC Basic provided herein by loading grq)hic vectors, rectangles, 
and test patterns and by loading textured image test patterns over an 
image in image memory . 

Loading and overlaying into image memory is also taught in the LD.ASC con^uter program 
Spec, at 548 (emphasis added)): 

12 0 PRINT "SELECT OVERLAY FOR LOADING INTO IMAGE MEMORY ... 1" 
122 PRINT "SELECT IMAGE TO BE LOADED INTO IMAGE MEMORY'^ 



124 PRINT " CONCENTRIC SQUARE FRAMES 2" 

126 PRINT " RECTANGLES AND LINES 3" 

128 PRINT " SPIRALS 4" 

13 0 PRINT " VIEWPORT COORDINATE SYMBOLS 5" 

132 PRINT " PATTERN #6 6" 

134 PRINT " PATTERN #7 7" 

136 PRINT " SQUARE PATTERN 8" 

138 PRINT " SQUARE FRAMES 9" 

140 PRINT " PERIPHERAL SQUARES 10" 

141 PRINT " PERIPHERAL TRIANGLES 11" 

142 PRINT " HOUSE 12" 

151 INPUT "SELECT OPERATION NUMBER" ;A20% 

152 IF A20%<13 THEN 155 



153 PRINT «****************//. PRINT "IMPROPER SELECTION": 

PRINT "***************" 

154 GOTO 112 

155 IF A20%>0 THEN 158 

156 SYSTEM 

158 ON A20% GOSUB 170, 4400, 4530, 5500, 4500, 7500, 8500, 9000, 9040, 

9180, 9280, 11070 

159 GOTO 112 

170 PRINT: PRINT ******************************************* w 

171 PRINT " SELECT OVERLAY FOR LOADING INTO IMAGE MEMORY " 

172 PRINT "***************************************************": PRINT 

173 PRINT " RETURN TO MAIN MENU 0" 

174 PRINT " SELECT RECTANGULAR IMAGE MEMORY PATTERN" 
180 PRINT " HORIZONTAL BARS" 

200 PRINT " 3_2_2 WIDTH BARS, INTENSITY VARATIONS . 1" 
220 PRINT " 1_1_1 WIDTH BARS, MAXIMUM INTENSITY ... 2" 
240 PRINT " LINEAR COUNT, ALL COLOR COMBINATIONS . . 8" 
260 PRINT " SOLID SINGLE COLORED IMAGES" 



265 PRINT " RECTANGLE 3" 

270 PRINT " BACKGROUND 4" 

4 00 PRINT " CHECKERBOARD" 

42 0 PRINT " 4_C0L0RS 6" 
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440 PRINT " 2_C0L0RS 

442 PRINT VARIABLE SINGLE COLORS" 



7" 



443 PRINT " GREEN SAWTOOTH 
4 60 PRINT CENTER ELEMENT" 
4 80 PRINT " 9_PIXEL SQUARE 



10" 



11" 



4 82 PRINT « SELECT SLOPING LINE 



12 



4 84 INPUT " SELECT PATTERN NUMBER" ;A5% 
486 IF A5%>0 THEN 502 

The DIS.ASC computer program (Spec, at 248-292, 567-574) provides * Vorking examples" 

of the rotation, translation, e?q)ansion, and con:q)ression of images stored in *'image memory" (e.g.; 

Spec, at 262-263, 278-279, and 375 (emphasis added)): 

The following code defines the image inemnry dimensions; vMoh are 512- 
pixels per hne (X5I) and 512-lines per image (Y5I) for this in:5)lementatiorL 



1080 X5I-512: Y5I=512 ^ EMAGE MEMORY DIMENSIONS IN 
PIXELS 

The following code represents calculations for geometric window 
relationships. These relationshq)s pertain to prior window configurations, which are 
discussed with reference to Figs 2C, 2D, and 2G. Because these relationships 
represent prior relationships, they are deleted with apostrophes and maintained as 
annotations. 

1 100 'AR1=SQR(X5V^2+Y5V^2)'UNITS OF PIXELS 

1120 *AAP1=ATN(Y5V/X5V) 

1140 'AA6=ATN(X5VA^5V): AP1=90*DR-A6 

The following code defines the image memory dimensions in ei^ith pixel 
units by mult5)lying the image memory dimensions X5I and Y5I by 8-eighth pixel 
units. 

1160 KS1%=X5I*8: KS2%=Y5I*8 ^ IMAGE MEMORY DIMENSIONS 
IN EIGHTH PIXELS 
The following code defines parameters Q2 and Q3 in terms of the viewport 
dimensions and in terms of the ofl&et of the center of rotatioiL 

1 180 Q2=(Y5V/2)-TY: Q3=(X5V/2)+TX 

The following code calculates the window parameters for the selected 
window geometry. 

1200 IF PR32$="Y'' GOTO 1260 

1220 AP1=ATN(Q2/Q3): R1=2*SQR(Q2^2-K53^2) 

1240 KBl=Rl*8*SIN(APl)/2: KB2=Rl*8*COS(APl)/2: GOTO 1280 

1260 KB1-Q2*8: KB2=Q3*8 

The following code defines initial conditions for scaling prior to receipt of 
joystick commands. 
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1280 DS11=1: JSS%=128 

The following code calculates the initial conditions for the center of the image 
memory . XCl and YCl, relative to the center of the viewport and rescales the 
center coordinates, XCl and YCl, and offset parameters, TX and TY, to subpixel 
units with the mult5)lication by ei^ 

1300 XCl-(X5I/2+Xl)*8: YCl=(Y5I/2+Yl)*8: IX=TX*8: TY=TY*8 

The following code calculates the resolved joystick translation commands. 
The joystick commands are iaq)lemented to be in viewport coordinates. 
Consequently, rotation of the image rotates the image in the image memory relative 
to the viewport, where the joystick translation axis, which are image memory 
coordinate related, also rotate. In order to reference the translation axes to the 
viewport coordinates, the joystick translation commands are be resolved &om image 
memory coordinates into viewport coordinates by summing the resolved con:5)onents 
ftom the image memory coordinates to obtain the translation commands in viewport 
coordinates. 

3600 JSYK%-JSYB%*KSAR: JSXK%=JSXB%*KSAR 
3620 JSXB%=JSXB%*KCAR+JSYK%:JSYB%=JSYB%*KCAR-JSXK% 
The image received &om the source of the image can be buffered in a buffer 
memory for preprocessing. The buffered image can be loaded into image memory 
for geometric processing when the geometric processing goes beyond the limits of the 
image stored in image memory . For exanq)le, when the image in image memory is 
to be translated past a boimdary of image memory or is to be compressed below a 
compression threshold, or otherwise processed beyond the limits of the image; the 
buffered image can be loaded into image memory to continue geometric processing. 

The "Database Data Compression" section (Spec, at 435-438) provides "exan^les" of data 
con5)ression and data decompression of images stored in "image memory^* (e.g.; Spec, at 437 
(emphasis added)): 

Compressed information can be decompressed p rior to 
loading into image memory so that images in image memory are in 
decompressed form. Alternately, compressed information can be 
stored in image memory and can be decompressed when processed 
as an ou^ut of image memory . Geometric processing can be 
performed on decompressed information stored in image 
memory : where decompression can be performed prior to geometric 
processing, such as before loading into image memory or after 
accessing fiom image memory. Geometric processing can be performed 
on compressed information in image memory : where 
decompression can be performed subsequent to geometric processing, 
such as before spatial processing or after spatial processing. 
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The original claims address image memory for machine vision, for storing a reference image, for 
storing a part of a database image, for processing the image stored in the image memory, for 
geometrically processing ~ compressed, expanded, rotated, translated, warped, and perspective - the 
image stored in image memory (emphasis added): 

3. A machine vision system conpising: 
means for acquiring an input image; 
means for storing a reference image; 

means for registering the ii^ut image and the reference image; 

means for conq)aring the registered ii^ut image and reference 
inaage; and means for generating an ou^ut signal in response to the 
corr5)aring with said conq)aring means. 

4. The system as set forth in claim 3 above, wherein said 
acquiring means is a video camera for acquiring the inpixt image, 
vdierein said storing means is an image memory for storing ttie 
reference image, wherein said registering means is a geometric 
processor for rotating, translating, and scaling the input image to cause 
the input image to register with the reference image, and wiierein said 
con^aring means is a spatial filter for conq)aring the registered ii^ut 
image and reference image; said system further conpising artificial 
intelligence means for processing the output signal. 

5. A system for processing an image con:q)rising: 
a database for storing a database image; 

an image memory for storing a portion of the database image; 

memory loading means for loading a portion of the database 
image into said image memory including means for scrolling the 
database image into said image memory to provide image motion; and 

a processor for processing the image stored in said image 
memory to provide a processed image. 

6. The system as set forth in claim 5 above, wherein said 
database includes a digital memory for storing a database image having 
more than 10-million pixels, wherein said image memory includes 
means for storing a portion of the database image having less than 2- 
million pixels, wherein said memory loading means includes means 
includes a processor operating under control of a memory management 
program for loading a portion of the database image into said image 
memory , and wherein said processor incliides means for geometrically 
processing the image stored in said image memory to provide a 
geometrically processed image, means for spatially processing the 
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geometrically processed image ftom said image processor to provide a 
geometrically and spatially processed image, and display means for 
displaying the geometrically and spadally processed image. 

7. A geometric processor con^)rising: 
means for storing an image; 

means for scanning out the image stored in said storing means; 
means for displaying the image scanned out with said scanning 
out means. 

8. The processor as set forth in claim 7 above, wherein said 
storing means includes an image memory for storing the image in 
memory form, wherein said scanning out means includes means for 
scanning out the image stored in said image memnry at an angle to 
provide a rotated scanned out image, and wherein said displaying 
means includes means for displaying the image scanned out with said 
scanning out means as a rotated image. 

9. The processor as set forth in claim 7 above, wherein said 
storing means includes an image memory for storing the image in 
memory map form, wherein said scanning out means includes means for 
scanning out the image stored in said image memory at greater than 
pixel san:q)ling steps to provide a conpiessed scanned out image, and 
^^e^ein said displaying means includes means for displaying the image 
scanned out with said scanning out means as a compressed image. 

11. The processor as set forth in claim 7 above, wherein said 
storing means includes an image memory for storing the image in 
memory m^ form, wherein said scanning out means includes means for 
scanning out the image stored in said image memory at less than pixel 
sarrq)Ung steps to provide an expanded scanned out image, and wherein 
said displaying means includes means for displaying the image scanned 
out with said scarming out means as an e?q)anded image. 

12. The processor as set forth in claim 7 above, wherein said 
storing means includes an image memory for storing the image in 
memory form, wherein said scanning out means includes means for 
scanning out the image stored in said image Tnemnry at varying pixel 
sampUng steps to provide a warped scaimed out image, and wherein 
said displaying means includes means for displaying the image scanned 
out with said scarming out means as a warped image. 

13. The processor as set forth in claim 7 above, wherein said 
storing means includes an image memory for storing the image in 
memory map form, wherein said scanning out means includes means for 
scanning out the image stored in said image memory at range variable 
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pixel sampling stq)s to provide a 3D perspective scanned out image, 
and wherein said displaying means includes means for displaying the 
image scanned out with said scanning out means as a 3D perspective 
image. 

14. The processor as set forth in claim 7 above, wherein said 
storing means includes an image memory for storing the image in 
memory m^ form, wherein said scanning out means includes means for 
scanning out the image stored in said image memory at a range 
variable angle to provide a 3D perspective scanned out image, and 
v^erein said displaying means includes means for displaying the image 
scanned out with said scanning out means as a 3D perspective image. 

The image memory is significantly related to the database memory and to the mosaics (stripes) 
in the disclosed actually reduced-to-practice "e^qperimental system". 

The image memory has significant relevant disclosure, as discussed above. It is disclosed as part 
of the actually reduced-to-practice "e?q)erimental system" which includes *Svorking exan:q)les" of 
hardware embodiments and which includes computer source code for various claim limitations. It 
provides important intraconnections and intrarelations between con5)uter programs, between hardware, 
and between image information and it provides important interconnections and interrelations between 
conq)uter programs, hardware, and image informatioa 

7,3.16 The AppeUant Has Even Ffled With The PTO Video Tapes Of The Operation Of The 
Disclosed "Experimental System" 

The i^>pellant invented, designed, constructed, and operated an "e5q)erimental system" and the 
Appellant took video tape moving pictures of the operation of this "e>q)erimental system". The 
Appellant then filed copies of these video tapos with the PTO in the document disclosure program and 
cited to and incorporated-by-reference these video tapes in the instant Education (Spec, at pages 
146-150). 

The instant disclosure goes far beyond the requirements of § 11 2- 1 . It provides detailed 
schematic diagrams down to the electronic con^)onent, pin, and wire level of detail (e.g.. Section 7.5.5), 
listings of con5)uter programs with detailed discussions thereof, and even the component layout on 
wire-wrap boards. It then incorporates-by-reference video tapes of the operation of the "experimental 
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system". Yet the Examiner has not properly considered Ihis extensive disclosure, the Examiner 
misrepresented the "e?q)erimental system", and the Examiner ignored the video tapos thereof. Thus, for 
this reason alone, the Examiner has not established a prima fade case for the § 1 12-1 rejections. 
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7 A THE S 112-1 WRITTEN DESCRIPTION REJECTIONS 
7.4.1 Introduction 

The Appellant traverses the § 1 12-1 written description rejectioa The § 1 12-1 written 
description rejection is based on erroneous and conclusoiy statements which violate the law of the 
Federal Circuit *[W]e review the Board's underlying fectual findings for substantial evidence .... Broad 
conclusoiy statements standing alone are not "evidence". '^^"^ Consequentiy, the § 1 12-1 written 
description rejection must fall. Further, the Examiner has inq)roperly groiq)ed the claims together in a 
common § 1 12-1 written description rejection based upon a so-called "exan:q)le" claim (Sections 5.5 
and 7.3.5.2) and hence Ms to establish a prima fade case of lack of written description under 
§112-1. 

Written description requires the disclosure to reasonably convey to an artisan that the i^pellant 
had possession of the claimed invention. See Vas-Cath and Wertheim. As established below, the 
instant disclosure reasonably conveys possession of the claimed inventiorL 

The § 1 12-1 rejections do not, and in fact cannot,^^^ establish a prima fade case of lack of 
written description 

The Appellant respectfully traverses the § 1 12-1 written description rejection for the reasons 
discussed in Sections 7.4.2 et seq . 



7.4.2 The Established Law On Written Description 

Written description does not require multitudes of pages of disclosure nor enabling-type 
detail. Written description involves whether each contested claim limitntinn can be found in the 
disclosure:^^^ 



InreKotzab . 55 USPQ2d 1313, 1316-17 (Fed. Cir. 2000). 

Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, 19 USPQ2d 1 1 1 1 (Fed. Cir. 1991); In re Wertheim, 541 F.2d 257, 265, 191 
USPQ90,99(CCPA1976). 

The Examiner cannot establish a prima facie case of lack of written description because the claims find ample 
antecedent basis in the extensive and detailed disclosure. 
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In order to satisfy the written description requirement one skilled in 
the art, reading the original disclosure, must 'immediately discern the 
limitation at issue " in the claims. 

Purdue Phanna /^^ 

Any time an examiner bases a rejection ... on the lack of a written 
description, the examiner should: (A) identify the claim limitation not 
described; and (B) provide reasons why persons skilled in the art at the 
time the ^hcation was filed would not have recognized the description 
of this limitation in the disclosure of the plication as filed 

MPEP 2163.04 (emphasis added). 

To conq)ly with the written description requirement of 35 U.S.C. 1 12, ^ 
1 ... each claim limitation must be CTqiiessly, ia^lidtly, or inherently 
si^orted in the originally filed disclosure. 

PTO Guidelines at Section n.A.3.a,(2)b.^^^ However, in blatant defiance of the foregoing, the Examiner 
relies on two claim limitations of a single so-called Gsjaxxxph claim to sqjpoit the § 1 12-1 written 
description rejection (Sections 5.5 and 7.3.5.2). 

The CCPA in Angstadt held that the written description requirement is relatively simple to 
con^ly with:^^^ 

Two of tiie first paragr^h requirements indicated above, i.e., 
the "description of the invention" and the '"best mode" requirements, are 
relatively sin5)le to con5)ly with and thus will ordinarily demand minimal 
concern on the part of the Patent Office * * * What is of maximum 
concern in any analysis of whether a particular claim is siqjported by the 
disclosure in an plication is wiiether that disclosure contains sufficient 
teaching regarding the subject matter of the claims as to enable one 
skilled in the pertinent art to make and use the claimed invention. 



This notwithstanding the fact that the instant application provides significant details. 

The rule for the written description requirement is that it shoxild be reasonably applied and that the disclosure of 
the claim limitations need not be verbatirrL but can be implicit or inherent. 

Purdue Phannav Faulding . 230 F.3d 1320, 56 USPQ2d 1481, 1483 (Fed. Cir. 2000) (emphasis added);fi££^ 
Waldemar Link GmbH & Co. v. Qsteonics Corp. 32 F3d 556, 558, 31 USPQ2d 1855, 1857 (Fed Cir. 1994). 

Guidelines for the Examination of Patent Applications Under the 35 U.S.C. 1 12, K 1, "Written Description" 
Requirement; Official Gazette 1242 O.G. 168 (January 30, 2001) (emphasis added). 

In re Angstadt and Griffin . 537 F.2d 498, 190 USPQ 214, 217 (CCPA 1976) (en^)hasis added). 
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The Examiner disregarded the CCPA's directive - that the written description requirement is **relatively 

simple to comply with and thus will ordinarily demand minimal concern on the part of the Patent Office". 

This notwithstanding the feet that the disclosure contains hundreds of occurrences of claim limitations, 

many of which occurrences recite claim limitations verfaatiia 

The Federal Circuit confirmed that the only disclosure needed for a firmware embodiment in the 

"general fimction of the firmware": 

While we agree that the *302 patent only discloses the general 
function of the firmware without teaching mathematical fonnxdas, flow 
charts, or a firmware program listing, no more was needed here . 

Haves /^^ However, firmware disclosures and software disclosures are both computer program-type 
disclosures and the instant disclosure relates to such a conq)uter program-type disclosure. Thus, *^o 
more is needed here" in the instant plication. This despite the fact that much mnch more is 
provided here in the instant application . The MPEP confirms the significant Federal Circuit 
authorities establishing the discretion in evaluating written description, particularly for software aspects 
of inventions. 

The claimed invention subject matter need not be described literally, i.e., using the same terms, 
in order for the disclosure to satisfy the description requirement Software aspects of inventions may be 
described fimctionally. See Robotic Vision , Fonar, and Haves (Sections 7.4.2, 7.5.2, 7.5.6.1, and 
7.5.8.4).*^^ Tbis is fiiUy satisfied in tiie instant disclosure where some of the claim limitations are recited 
verbatim in the disclosure and some of the remaining claim limitations are recited near- veifaatim ^^ in the 
disclosure. This is addition to extensive disclosures of the actually-reduced-to practice "e>q)erimental 
system" and extensive disclosures of features related thereto. This is graphically illustrated by the 
CCPAinBowen:^^^ 



In re Haves Microcomputer Products Inc. . 982 F.2d 1527, 25 USPQ2d 1241, 1248 (Fed. Cir. 1992) (emphasis added). 

See Robotic Vision Svs. v. View Eng *g, Inc.. 112 F.3d 1163, 1166, 42 USPQ2d 1619, 1622-23 (Fed. Cir. 1997);Eimar 
Corp. V. General Electric Co .. 107 F.3d 1543, 1549, 41 USPQ2d 1801, 1805 (Fed Cir. 1997^: In re Haves Microcomputer 
Emds^Jnc., 982 F.2d 1527, 1537-38, 25 USPQ2d 1241, 1248-49 (Fed Cir. 1992). 

The term "near- verbatim" is intended to mean the same root of the word but with "near" differences such as 
singular, plural, -ing, and -ed. 

InreBowen , 492 F.2d 859, 181 USPQ 48, 52 (CCPA 1974) (emphasis added). 
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The solicitor's reliance on what this court has referred to as the 
"description requiremenf ' of the first paragr^h of § 112 is misplaced. 
The so^alled "description requirement," which exists in the first 
paragr^h independent of the enablement (how to make and how to 
use) portions, serves essentially two fimctions.... Both are fiiUy defeated 
by a specification, which describes the inventioii in the same terms 
as the claims , Here there has been no assertion by the board or the 
examiner that there is any lack of correspondence between the 
appealed claims and the specification (including the original claims) 
as filed Indeed the scope of the language of the specification 
clearly corresponds to the language of the claims , the 
'*polymerizable material" of the claims being referred to variously by the 
specification as a "polymer^' and a '"polymerizable mass * * * added * 
* * as an aqueous solution of monomeric material^ such as 
hexamethylenediamine adipate." (Enq)hasis si5>plied.)* Thus there is no 
basis for the solicitor's reliance upon the description requirement as 
siqjport for the rejection here. 

Just as in Bowen where reciting the term "polymer^' in the disclosure provides adequate written 

description for the claim limitation **polymeri2able matmal"; the terminology in the instant disclosure 

provides adequate written description for the claim hmitations. The Federal Circuit requires no more. 

The Federal Circuit confirmed in Hunter that written description can be satisfied with any one of 

various different methods: 

Depending xspon the facts of each particular case, one may 
satisfy the written description requirement using, for example, drawings, 
tables, equations, and formulas, alone or in combination. 

The Federal Circuit in Union Oil uses a sin5)le tabular mefliod to illustrate written description (Section 

7.4.8). 

According to the Deputy Assistant Commissioner for Patent Policy and Projects,*^^ electrical 
applications with detailed drawings meet the written description requirement: 



In re Hunter . No. 94-1301, 1995 U.S. App. LEXIS 15363, at *14 (Fed. Cir. June 19, 1995) (emphasis added). 

Stephen G. Kunin, **Written Description Guidelines and Utility Guidelines," Journal of the Patent and Trademark 
Office Society (JPTOS), Vol. 82, No. 2 at page 87 (Febmary 2000). 
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|T|n most plications which include detailed diawings, e.g., most 
mechanical and electrical plications, the examiner will be able to 
quickly detemiine that the written description requirement has been met 

Consistent therewith, the instant application is an electrical pUcation and it has detailed electrical- 
related drawings. 

Further, it is black-letter law that an original claim is its own written description. Hence, written 

description needs no more detail than the limitations recited in the clainx See Purdue and Bowen above . 

See also the following: 

Where the claim is an original claim, the underiying concept of insuring 
disclosure as of the filing date is satisfied, and the description 
requirement has likewise been held to be satisfied. 

Smith.^^^ 

Claim 2, which parentiy was an original claim, in itself constituted a 
description in the original disclosure equivalent in scope and identical in 
language to the total subject matter now being claimed See In re 
Anderson, 471 F.2d 1237, 176 USPQ 331 (CCPA 1973). Nothing 
more is necessary for con^liance with the description requirement of 
tiie first paragraph of 35 U.S.C. 1 12. 

Gardner . Similariy, the UC held that disputed "claim language" found in an original claim satisfies 
written description and the ITC held that an Applicant can rely on parts of an original claims for written 
description: 

The AU found claim 9 of the ^838 patent invalid under 35 U.S.C. 
§ 112 as not meeting the written description and claim precision 
requirements because claim 9 calls for *^aws which grip the festener at 
opposite ends," but the specification and drawings show grippiog at one 
end. Since the claim language questioned is part of original claim 9, 
it is its own description, and there is no failure to meet the written 
description requirement 

Plastic Fastners . It is also black-letter law that a claim defines the ^'boundary'* of the claimed 
invention and is not a detailed technical description 



In re Smith , 481 F.2d 910, 178 USPQ 620, 624 (CCPA 1973). 
In re Gardner . 475 F2d 1389, 177 USPQ 396, 397 (CCPA 1973). 
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S3 Inc.^^^ 



Buehler/^^ 



The purpose of claims is not to e3q)lain the technology or how it 
works, but to state the legal boundaries of the patent grant 



A claim is a groip of words defining only Hie boundary of the patent 
[property]. 



VogeL 



173 



A claim is a gtoip of words defining only the boundary of the 
patent monopoly. It may not describe any physical thing and indeed 
may encon5)ass physical things not yet dreamed of 



Distinguishing what infiinges &om what doesn't is the role of the 
claims.... 



Hence, because an original claim is its own written description and because a claim defines a 
'T30undary" of an invention, written description requires no more detail then a recitation in a claim. 

Despite the fact that written description does not require any more disclosure them claim 
limitations (e.g., an original claim is its own written description (discussed below)) and despite the fact 
that the instant disclosure provides verbatim and near- verbatim support for many of the claim limitations, 
written description does not even require disclosure of the same words as the claim limitations - it is 
adequate for the antecedent basis to be e?q)ress, inq)licit, or inherent in the disclosure. 



In re Certain Plastic Fasteners and Processes for the Manufacture Thereof. 1987 FTC Lexis 271 (FTC 1987) (on 
Petition For Review) (emphasis added). 

See S3 Inc. v. nVIDIA Corp, 259 F.3d 1364, 59 USPQ2d 1745, 1748 (Fed. Cir. 2001). 

''^ In re Buehler , 515 F.2d 1 134, 185 USPQ 781, 787 (CCPA 1975). 

InreVogel 422 F.2d 438, 164 USPQ 619 (CCPA 1970). 

W, L. Gore & Associates. Inc.. v, Garlock. Inc.. 721 F.2d 1540, 1557 (Fed. Cir. 1983). 
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While there is no in haec verba requirement, newly added claim 
limitations must be si5)ported in the specification through e?^ress, 
inq)licit, or inherent disclosure. 

pro Guidelines at Section LB. 

2163.02 Standard for Determining Compliance With the Written 
Description Requirement 

* i|c ♦ 

The subject matter of the claim need not be described Uterally (i.e., 
using the same terms or in haec verba ) in order for the disclosure to 
satisfy the description requirement 

MPEP 2163.02. 

Where the language of the claims is descriptively siqjported either in a 
drawing or, for example, as the cumulative effect of numerous specific 
embodiments described in the ^plication, it is not necessary that the 
specific language used as a definition in the claim also be used in the 
specification as originally filed 

Kavton ^^^ 



The fimction of the description requirement is to ensure that tiie 
inventor had possession of, as of the filing date of the qjplication relied 
xtpon^ the specific subject matter later claimed by him; how the 
specification accomplishes this is not material . In re Smith , 481 
F.2d 910, 178 USPQ 620 (CCPA 1973). The claimed subject matter 
need not be described in haec verba to satisfy the description 
requirement, hi re Smith . 59 CCPA 1025, 458 F.2d 1389, 173 USPQ 
679 (CCPA 1972). It is not necessary that the ^pUcation describe the 
claim limitations exactly, but only so clearly that one having ordinary 
skill in the pertinent art would recognize from the disclosure that 
^pellants invented processes including thnse limitflriniis hi re 
Smvthe . 480 F.2d 1376, 178 USPQ 279 (CCPA 1973). 



Guidelines for the Examination of Patent Applications Under the 35 U.S.C. 1 12, % 1, "Written Description" 
Requirement; Official Gazette 1242 O.G. 168 (January 30, 2001). 

Kayton, L, Patent Practice . Fifth Edition, Vol. 3, Chapter 1 1, page 92 (Patent Resources Institute, 1993). 
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Herschler . Notwithstanding the fact that the disclosure has extensive verbatim and near- verfaatim 
sqyport for many of the claim limitations, such verbatim and near- verbatim si5)port is not even required 
for written description: 

Con:5)Uance with the written description requirement of Section 
112 only requires that ^>pellant's application contain sufficient 
disclosure, expressly or inherently, to make it clear to persons skilled 
in the art that q)pellant possessed the subject matter claimed In re 
Mott, 539 F.2d 1291, 190 USPQ 536, 541 (CCPA 1976). The test 
for determining conq)liance with the written description requirement is 
wiiether the disclosure of the £q>plication as originally filed reasonably 
conveys to the artisan that the inventor had possession of the claimed 
subject matter rather than the presence or absence of literal support 
in the specification for the claim language. In re Kaslow , 707 F.2d 
1366, 217 USPQ 1089, 1096 (Fed. Cir. 1983). 

Harvev .^^^ 

The Federal Circuit in Union Qil ^^^ cited to Vas-Cath with ^proval stating (emphasis added): 

However, neither the Patent Act nor the case law of this court requires 
such detailed disclosure. See ... Vas-Cath, 935 F.2d at 1566 ("ranges 
found in ^pUcant's claims need not conrespond exactly to those 
disclosed in [the specification]; issue is whether one skilled in the 
art could derive the claimed ranges from the fl disclosure .*") 

The court then quoted this Vas-Cath statement yet a second time. See Union Oil at 1235. 

In the instant plication, the Exanmier did not properly consider Union Oil and Vas-Cath , the 
Exanmier did not properly address the disclosure fix)m the stand^int of "one skilled in the arf and the 
Examiner did not address what "one skilled in the art" could derive from the disclosure. Thus, the 
§ 1 12-1 written description rejection must fall. 

For exanq)le, the Examiner should have, but did not, address the very con5)elling issues of why 
one skilled in the highly predictable con5)uter system art who was in possession of the extensive instant 
disclosure woxdd not recognize that the Appellant was in possession of the claimed inventioa 



In re Herschler . 591 F.2d 693, 70(M)1, 200 USPQ 71 1, 717 (CCPA 1979) (eii5)hasis added). 

Ex Parte Harvev . 3 USPQ2d 1626, 1627 (B4 Pat. i^p. and Int. 1986) (emphasis added). 

Union Oil Co. of California v Atlantic Richfield . 208 F.3d 989, 54 USPQ2d 1227. 1233 (Fed. Cir. 2000). 
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Judge Stewart in Hvatt-'2ir ^" (emphasis added) stated: 

We have considered, in detail, the language objected to by the 
examiner, but find the language to be reasonably descriptive of Ihe 
invention..,. Accordingly, we will not sustain the rejection. 

Thus, the written description requirement must be reasonably ^pUed. 

The PTO Gmdelines^^^ confirm the relevance of reduction-to-practice to written description: 

Possession may be shown in a variety of ways including description of 
an actual reduction to practice .... 

However, the rejection does not properly address the disclosed actually reduced-to-practice 

"e5q>erimental system". When the Appellant has gone through all of the eflFort and e>q)ense to actually 

reduce-to-practice and to disclose in detail an embodiment, the Examiner is required to consider this 

veiy inq>ortant evidence. The Examiner must consider the disclosure as a whole **taldng into account 

evidence that ... detracts fix>m an agency's decision". 

The [U.S. Si5)reme] Court has emphasized that "substantial evidence" 
review involves examination of the record as a whole, taking into 
account evidence that both justifies and detracts &om an agency's 
decision. See Universal Camera Corp. v. NLRB , 340 U.S. 474, 487- 
88 (1951), 

Gartside .^^^ 

In view of the above, Avritten description is satisfied with an original^^^ "gioiq) of words defining 
only the boundary of the patent monopoly" - the "limitations" of a claim. See, e.g .. Purdue above. 
Certainly, the instant disclosure with its hundreds of relevant occurrences of claim limitations (e.g.; 
Section 5.4) and its thousands of interconnections and interrelations satisfies written description. 



Ex parte Hvatt . Appeal No. 91-2061, Paper No. 28 at 9 in patent application Serial No. 07/662,211 (PTO Bd. App. 
December 20, 1991) [herein Hyatt-711 ] (iinpubbshed PTO decision). 

Guidelines for Examination of Patent Applications Under the 35 USC 1 12, § 1, 'Written Description' Requirement; 
Official Gazette at 1242 OG 168, 172 (January 30, 2001). 

InreGartside . 53 USPQ2d 1769, 1773 (Fed. Cir. 2000). 

Either an original claim or original words in the specification. 
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7.4.3 The Examiner Admits That He Used The Anticipation Rejection Standard For The 
Written Description Rejections - For This Reason Alone. The Written Description 
Rejections Must Fall 

The ^vritten description rej ection must M for the reason that the Examiner used the wrong 

standard for the written description rejection. The Examiner admits that he used the anticipation 

standard (§ 102) for the written description rejection (instant Action at 5, 16, and 25,; respectively): 

One additional element to this criteria is noteworthy. That is, written 
description is analogous to anticipation, not obviousness. The claimed 
inventions must be anticipated by the original disclosure, not obvious in 
view of the original disclosure. 

Again, as in the Ruschig dedsion, the examiner is reading the 
specification fiom the "staiK^int of one with no foreknowledge" of the 
now claimed inventioa Further, an "anticipation" standard, not an 
"obviousness" standard is relied \xpon. However, the examiner cannot 
findhis way through the forest; at least without the claim as a guide and 
a lot of "obviousness". 

The question is whether or not the applicant invented the 
claimed subject, or whether the original disclosure anticipated 
the claimed subject matter, BEFORE the claim was drafted .... 

However, this is not the standard for the written description rejections. The correct test (standard) for 

written description is set forth in In re Kaslow :^^ 

The test for determining conq)liance with the written description 
requirement is whether the disclosure of the plication as originally filed 
reasonably conveys to the artisan that the inventor had possession at 
that time of the later claimed subject matter, rather tiian the presence or 
absence of Uteral siq>port in the specification for the claim language. ]n 
re Edwards . 558 F.2d 1349, 196 USPQ 465 (CCPA 1978); In re 
Heischlen 591 F.2d 693, 200 USPQ 711 (CCPA 1979). 



InreKaslnw . 707 F.2d 1366, 217 USPQ 1089, 1096 (Fed Cir. 1983), 
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In contrast to the standard for written description, the test for anticipation is "identity". SeeKalmaa 
and SRI, See also Section 7.4.2, Thus, for this erroneous reason alone - that the test for written 
description is "anticipation"— the written description rejection must M. 

"Identity" is similar to verbatim . However, vert>atim is expressly not the test for a written 
description rejection (Section 7.4.7). This is not surprising, "identity*' and verbatim are very strict tests 
to meet, but they are not the tests for written description . 

It is incontrovertible that the Examiner did not establish a prima fade case for lack of written 
description with his use of the wrong standard for establishing vel non written descriptiorL 

Judge Radar stated in his concurring opinion in Alappat:^^^ 

The Si5)reme Court has ftequentiy cautioned that "courts 
should not read into the patent laws limitations and conditions \viuch the 
legislature has not expressed."... This same counsel ^lies to the 
Board. 

Cleariy, the Examiner is prohibited fiom making 15) his own written description standard Thus, for this 
reason alone, the written description rejections should be reversed 

7.4.4 The 8 112-1 Written Description Rejections Would Have Been Resolved g The 

Examiner Had Properly Construed The Qaims According To The Federal Circuit's 
Recent En Banc Decision In Phillips 

The Federal Circuit's recent en banc decision in Phillips should be dispositive of the § 1 12-1 
written description issues. See Section 7.2.6. 

To the degree that the disclosure recites terminology that is reasonably representative of the 
claim limitations (which is the significant majority of the claim recitations), the Examiner must construe 
these claim limitations according to this disclosed meaning (the disclosure constitutes ^intrinsic" evidence 



Kalman v. Kimberlv-Clark Corp. 713 F.2d 760, 771, 218 USPQ 781, 789 (Fed Cir. 1983), cert, denied . 465 U.S. 1026, 
224 USPQ 520 (1984), ovemiled in part on another ground. 

SRI Tntn V. Mateushita Elec. Com, of Am.. 775 F.2d 1 107, 1 125, 227 USPQ 577, 588-89 (Fed. Cir. 1985) (in banc). 

InreAlapp at 33 F.3d 1526, 31 USPQ2d 1545, 1591 (Fed Cir. 1994). 
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according to the Federal Circuit's recent en banc decision in Phillips ). These claim limitations prima fade 
satisfy the § 1 12-1 written description requirements. Hence, for this reason alone, the § 1 12-1 written 
description rejection of such claim limitations should be reversed. Further, the Examiner has not 
construed such claim limitations regarding the § 112-1 written description requirement, which in itself is 
fatal to the § 1 12-1 written description rejections. Because these claim limitations are expressly 
disclosed, as shown in Table 5.1 and 5.3 (Sections 5.1 and 5.4), the § 1 12-1 written description 
requirement is satisfied 

To the degree that the disclosure does not recite terminology that is reasonably representative of 
claim limitations (yMch is relatively few of the claim recitations), the Examiner must constme these few 
claim limitations according to this disclosed meaning ('Intrinsic" evidence). To ttie extent that this can be 
done, these claim limitations satisfy the § 1 12-1 written description requirement. Hence, for this reason 
alone, the § 1 12-1 written description rejection of such claim limitations should be reversed To the 
extent that this cannot be done, the Examiner must identify these claim limitations in the record with 
specificity in order to establish a prima facie case of lack of written description so that the ^jpellant 
and the Board can addresses them. This the Examiner has not done. Hence, for this reason alone, the 
§ 1 12-1 written description rejection of such claim limitations should be reversed 

The remaining category of claim limitations regarding the § 1 12-1 written description issues are 
the so-called "interconnections and interrelations" claim limitations. But this is in large part the 
construction of "interconnections and interrelations" within cnmputer software , such as within 
"s\q)ervisory processor 1 lOR" (Fig. lA). See , e.g. . Section 7.3.15, ; particularly Sections 7.3.15.1, 
7.3.15.2, and 7.3.15.6. Further, the ExanMner has never atteriipted to coristnie such softwa^ 
"interconnections and interrelations". Hence, for this reason alone, the § 1 12-1 written description 
rejection of such ^^interconnections and interrelations" shoiild be reversed Further, the disclosure of 
these claim limitations is shown in Table 52 (Section 5.2), thus the § 1 12-1 written description 
requirement is satisfied 

It is significant to note that the extensive descriptions related to the occurrences of the 
suflficientiy disclosed claim limitations addressed in Table 5.1 and Table 5.3 (Sections 5. 1 and 5.4) 
provide significant descriptions of the ^'interconnections and interrelations" for claim constnictioa 
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Further, an artisan would be able to provide such ^interconnections and interrelations" ftom the 
skill in the art, yet the disclosure has extensive guidance regarding the claimed '^terconnections and 
interrelations". See, e^.; the top level block diagram (Fig. 1 A), tiie block diagrams detailing the blocks 
in Fig. lA (Figs. IB to IG), the block diagrams detailing variations of Fig. lA (Figs. IH to IJ, IL, IP, 
6A), the table detailing the blocks in Fig. 1 A (Spec, at 24-30), the discussion detailing the blocks in Fig. 
1 A (Spec, at 5-10, 16-23), and most of the rest of tiie extensive disclosure provides additional details 
regarding the implementation and interconnection of these features. 

In view of the above, a proper construction of the claim limitations in view of the extensive 
disclosure would have shown the Examiner that the § 112-1 written description requirement is more 
than satisfied by the '^intrinsic" evidence. Hence, § 1 12-1 written description rejections fail to establish a 
prima fade case because of the failure of the Examiner to properly consider the disclosure and because 
of the failxire of the Examiner to properly construe the claims. Hence, the § 1 12-1 written description 
rejections should be reversed. 

7.4.5 The Examiner Erroneously Bases The Written Description Reiections On A Made-Uo 
Requirement For ^^A Coherent Embodiment^ - For This Reason Alone, The Written 
Description Reiections Must Fall 

The Examiner erroneously bases the written description rejections on a made-15) requirement 
for "a coherent embodiment. However, the Examiner has dted no authorities and the Appellant knows 
of none to si:q)port a requirement for "a coherent embodiment (whatever that means). To the contrary, 
the law is clear on the written description requirements (Section 7.4.2) and the instant claims comply 
with the law. See also the holdings by the EHstrict Court in Hvattv. Dudas /^^ where the court 
critidzedlhe use of such '^ther vague and unspecific language": 



In this case, the PTO apparenfly required Hyatt to include a "self- 
contained embodiment describing each and every limitation of the claim" 
in his disclosures. See 108-F-2,700. It is difficult on this record to 




„ l:03-cv-O01O8 (EGS), MEMORANDUM OPINION (Document 75) at p. 19 (D.D.C. October 13, 
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determine what the PTO meant by a "self-contained embodiment," or 
whether this requirement is consistent with the case law, because the 
phrase is not defined nor does it ^pear in any of the cases. Moreover, 
in rejecting plaintiffs ^pUcations, the PTO at times used rather vague 
and unspecific language. 

For this reason alone, the written description rejections mxist fell. This despite the feet that the disclosure 

provides such "a self-contained embodiment (Section 5.6). For this additional reason, the written 

description rejections must fall. See the following exan^les of the Examiner's "self-contained 

embodiment statements. 

The Examiner uses such **rather vague and unspecific language" (instant Action at 6, 7, 14, 16, 

17, 24, and 29; respectively (enq)hasis in original) (bold underlined en^hasis added)): 

The specification is a description of several optional architectures (e.g., 
Figures lA-lD and lF-10), each architecture having numerous 
optional inputs, si5)ervisory functions, geometric processing c^)abiUties, 
spatial processing capabiUties, multiplexing c^abihties, and ou^uts 
(e.g., the tables at specification pages 24-30 describe many of these 
options), with miscellaneous descr5)tions of image processing 
operations scattered throughout (and not seemingly related to each 
other). The specification lacks coherent embodiments and 
cohesive descriptions that tie the architecture, hardware options 
and/or miscellaneous processing descriptions together in a 
manner that describes the claimed inventions. This is the primary 
basis for the written description rejections advanced herein. 

Again, the issue is the lack of coherent emhndiments and cohesive 
descriptions that tie one or more of these architectures to the numerous 
hardware options and miscellaneous processing descriptions discussed 
below. 

In order to determine whether the claims have adequate si^)port, the 
examiner has read the originally filed disclosure looking for coherent 
embodiments , or any type of guidance or cohesion that (\^e not 
exactly) at least reasonably convey to one skilled in the art that the 
^licant had possession of the now claimed inventions. 
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In order to determine whether, and where written description 
support for the example claim exists, the examiner is looking to the 
original disclosure for 

• A coherent emhndiment that descries [sic] the entire 
combination of claimed elements, along with the 
interconnections and interrelations between them 

The specification was read for any coherent or even partial 
embodiment (with suggestions, or guides) that describes the structure 
and functional interconnections and inteoelations of the exanq)le claim. 
The examiner covld not find a coherent description of the con^lete set 
of operations required by the claim. Likewise, the examiner could not 
find a partial embodiment with cohesive suggestions, or guides to other 
embodiments that would, together, describe the claimed invention. 

In summary, upon a thorough reading the apphcmts 
specification from the stanc^int of one with no foreknowledge of the 
now claimed invention, the examiner did not find: 

• A coherent embodiment that descries [sic] the entire 
combination of claimed elements, along with the 
interconnections and interrelations between them 

The applicant need only point to a coherent embodiment 
of the specification that discloses the entire claimed invention, 
including all of the elements and interrelations between the 
elements, using words, structures, figures, diagrams and 
formulas. In the absence of this, the applicant may point to the 
guides that would lead to a combination of a disclosed hardware 
configuration, with a particular set of disclosed input, processing 
and output options, that ties together the disparately disclosed 
image processing operations in the manner claimed; and without 
foreknowledge of the now claimed invention and without relying 
obviousness. 

However, the law on written description (Section 7.4.2) does not even mention, much less require, "a 
coherent embodiment". See the holdings by the District Court in Hvatt v. Dudas above. 
The Examiner makes the following requirement (instant Action at 6): 
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The specification lacks coherent embodiments and cohesive 
descriptions that tie the architecture, hardware options and/or 
miscellaneous processing descriptions together in a manner that 
describes the claimed inventions 

However, this is not the law. The law on written description condones inventions in arts that do not even 

have "intenrelations between the elements", such as the conq)uter software art Although the instant 

claims are, in significant part, directed to computer operations, the Examiner misrepresents the law 

regarding computer and software inventions and the Examiner misrepresents the instant disclosure which 

is directed to a conq)uter system with extensive software (e.g.; con:5)uter source code and verbal flow 

chart) disclosure. 

The Examiner states (instant Action at 17 and 29; respectively (bold en^hasis in original) (bold 

underline emphasis added)): 

Finally, with the above search for coherent or partial 
embodiments exhausted, the specification was read for the individual 
image processing operations pertaining to the individual claim elements. 
Many of the individual operations can be found in disparate sections of 
the specification, but having no ^parent relationship with one another, 
at least without the claim as a guide. 

The applicant need only point to a coherent embodiment 
of the specification that discloses the entire claimed invention, 
including all of the elements and interrelations between the 
elements, using words, structures, figures, diagrams and 
formulas. In the absence of this, the applicant may point to the 
guides that would lead to a combmation of a disclosed hardware 
configuration, with a particular set of disclosed input, processing 
and output options, that ties together the disparately disclosed 
image processing operations in the manner claimed; and without 
foreknowledge of the now claimed invention and without relying 
obviousness. 

However, this is a misrepresentation of the claims and the disclosure. First, the process claims do not 
recite such "claimed elements" (Section 7.3.5.3). Second, the subject sections are not "disparate 
sections" - they are part of an integrated top-down end-to-end disclosure (Section 5.6). Third, the 
disclosure includes "a coherent embodiment (discussed in this section and in Section 5.6) even though 
it is not required or even suggested by the Federal Circuit 
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As discussed above, Judge Radar stated in his concurring opinion in Alappat: 

The Si?)reme Court has fiequently cautioned that "courts 
should not read into the patent laws limitations and conditions v^ch the 
legislature has not e?q>ressed". . .This same counsel applies to the 
Board. 

Clearly, the Exanainer is prohibited fix>m making up his own written description requirements. Thus, for 
this reason alone, the written description rejections should be reversed 



1A.6 Tbft FYaminer Makes Other Erroneous Statements Regarding The Written 
Description Rejections 

The Examiner makes many other erroneous statements regarding the written description 

rejections (instant Action at 6): 

The disclosed invention spears to be several generalized image 
processing architectures having numerous optional c^abilities. The 
specification is a description of several optional architectures (e.g., 
Figures lA-lD and lF-10), each architecture having numerous optional 
irq)uts, supervisory fimctions, geometric processing c^abilities, spatial 
processing c^abilities, multQ)lexing c^abilities, and outputs (e.g., the 
tables at specification pages 24-30 describe many of these options), 
with miscellaneous descriptions of image processing operations 
scattered throughout (and not seemingly related to each other). The 
specification lacks coherent embodiments and cohesive 
descriptions that tie the architecture, hardware options and/or 
miscellaneous processing descriptions together in a manner that 
describes the claimed inventions. This is the primary basis for the 
written description rejections advanced hereia 

However, the Examiner again misrepresents the law. Such a requirement for "coherent embodiments 
and cohesive descriptions" is improper (Section 7.3.4). Further, the disclosure of alternative 
embodiments does not detract fi-om written description but enhances written description and is 
condoned, if not in:5)Ucitly required, by the courts (Sections 7.3. 12. 1 and 7.3. 12.4). Further, much of 



In re Alapp at. 33 F.3d 1526, 31 USPQ2d 1545, 1591 (Fed Cir. 1994). 



-308- 





Serial No. 08/464,034 



this cited disclosure is e>q>ressly disclosed as being included in a single "self-contained" embodiment 
(Section 5.6). 

Regarding the Examiner's statement ^ Wscellaneous descrq)tLons of image processing operations 
scattered throughout (and not seemingly related to each other)", the Examiner again misrepresents the 
disclosure and the law on written descriptioa In eflfect, the Examiner is criticizing the instant top^iown 
disclosure, but this is what an artisan would cxpocL Complex con:q)uter systems of necessity are often 
disclosed in a top-down format where different sections directed to different features of the same 
system and directed to alternate or optional features of the same system are located at different places in 
the descriptioa See, e^ the Table of Contents (Section 9.1). 

The Examiner states (instant Action at 6 (emphasis in original)): 



However, the Examiner again misrepresents the disclosure. See the discussion of the Fig. 1 A 
embodiment and the claim reading thereon (e.g.; Section 5.1) and the interconnections in the Fig. lA 
embodiment and the claim reading thereon (e.g.; Section 5.2). 

Regarding the Examiner's statement "[t]his is the primary basis for the written description 
rejections advanced herein"; the written description rejections must fall because this *lDasis for the 
written description rejections" is wrong as a matt^ of law and as a matter of fact 

The Examiner states (instant Action at 10 and 1 1): 



Furthermore, few if any of the miscellaneous image processing 
operations or c^abilities described in the specification are linked to any 
of the specific architectures, or any particular set of 
hardware/processing options within the architectures. 

Again, the specification is a mixing bowl of architectures, 
options, and miscellaneous image processing fimctions that lacks 
coherent embodiments and cohesive descriptions that tie them together, 
especially in a manner that describes the claimed inventions. It is the 
examiner's contention that such a collection of possibilities and 
c^abilities does not necessarily put the ^Ucant in possession of a 
very specific claim that tie these "capabilities" together as a con:q)lete 
system 



The specification lacks coherent embodiments and 
cohesive descriptions that tie the architecture, hardware options 
and/or miscellaneous processing descriptions together in a 
manner that describes the claimed inventions. 
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However, this too is a misrepresentation of the disclosure. The Board is referred to the discussions 

herein regarding the Fig. 1 A embodiment and the "e?q)erimental system" embodiment (Section 5). 

The Examiner states (instant Action at 29): 

Furthermore, to date the ^plicant has made absolutely no attmspt to 
show possession of the claimed invention 

However, this too is a misrepresentatioa The record shows that tiie Appellant adequately addressed 
the written description rejection. Furthermore, this statement indicates that the Examiner disregarded the 
substance of the extensive disclosure because the disclosure is in itself the best showing of written 
descriptioa Further, this statement indicates that the Examiner disregarded the Appellant's substantial 
arguments regarding § 1 12-1 in the record. Thus, the Examiner could not possibly have established a 
prima fade case for the § 1 12-1 rejections. 

The CCPA in Angstadt held that the written description requirement is relatively simple to 
con:5)ly with:^^° 

Two of the first paragr^h requirements indicated above, i.e., 
the "description of the invention*^ and the ^^best mode" 
requirements, are relatively simple to comply with and thus will 
ordinarily demand minimal concern on the part of the Patent 
OflBce * * * What is of maximum concern in any analysis of whether a 
particular claim is siq)port6d by the disclosure in an plication is 
whether that disclosure contains sufficient teaching regarding the subject 
matter of the claims as to enable one skilled in the pertinent art to make 
and use the claimed invention. 

Even though the CCPA has told the PTO that the written description requirement is **relatively sin5)le to 

conq)ly with and thus will ordinarily demand minimal concern on the part of the Patent Office" (see 

Angstadt ). the Examiner disregards this judicial directive - sirq)licity of compliance. This 

notwithstanding the fact that the instant disclosure contains hundreds of occurrences of claim limitations 

(Section 5.4). 



In re Angstadt and Griffin . 537 F.2d 498, 190 USPQ 214, 217 (CCPA 1976) (emphasis added). 
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7,4,7 Claim Terminnlogy Does Not Have To Be Stated Verbatim To Satisfy The Written 
Description Requirement 

The E?canmier patently requires that the claim language have verbatim basis in the disclosure 

even though such a requirement violates the law. Notwithstanding the fact that there is significant 

verbatim and Hteral disclosure of the claim terminology in the instant disclosure, it is not necessary that 

the plication recite the claim limitations exactly. 

2163.02 Standard for Det^mining Con^liance With the Written 
Description Requirement 

* ♦ « 

The subject matter of the claim need not be described literally (i.e., 
using the same terms or in haec verba ) in order for the disclosure to 
satisfy the description requirement 

MPEP 2163.02. See also Kavton ^^^: 

Where the language of the claims is descriptively siqjported either in a 
drawing or, for exan^le, as the cumulative effect of numerous specific ^ 
embodiments described in the plication, it is not necessary that the 
specific language used as a definition in the claim also be used in die 
specification as originally filed 

See alsoSmvthe .^^^ 

The Examiner violates the in banc law of the CCPA and the law of the Federal Circuit: 

The fimction of the description requirement is to ensure that the 
inventor had possession of, as of the filing date of the plication relied 
yjpon, the specific subject matter later claimed by him; how the 
specification accomplishes this is not material. In re Smith . 481 
F.2d 910, 178 USPQ 620 (CCPA 1973). The claimed subject matter 
need not be described in haec verba to satisfy the description 
requirement In re Smith 59 CCPA 1025, 458 F.2d 1389, 173 USPQ 
679 (CCPA 1972). It is not necessary that the application describe the 
claim limitations exactly, but only so cleariy that one having ordinary skill 
in the pertinent art would recognize fiom the disclosure that ^jpellants 
invented processes including those limitations. In re Smvthe , 480 F.2d 
1376, 178 USPQ 279 (CCPA 1973). 



191 



192 



Kayton, L, Patent Practice, Fifth Edition, Vol. 3, Chapter 11, page 92 (Patent Resources Institute, 1993). 
InreSmvthe . 480 F.2d 1376, 178 USPQ 279 (CCPA 1973). 
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Herschler . Notwithstanding the fact that the disclosure has extensive literal siqjport for the claimed 

invention, such literal si5)port is not required for written description: 

Conq)liance with the written description requirement of Section 
112 only requires that ^)pellant's plication contain sufficient 
disclosure, expressly or inherently, to make it clear to persons skilled 
in the art that Reliant possessed the subject matter claimed In re 
Mott, 539 F.2d 1291, 190 USPQ 536, 541 (CCPA 1976). The test 
for detemiining compliance with the written description requirement is 
whether the disclosure of the ^plication as originally filed reasonably 
conveys to the artisan that the inventor had possession of the claimed 
subject matter, rather than the presence or absence of literal 
support in the specification for the claim language. In re Kaslow . 
707 F.2d 1366, 217 USPQ 1089, 1096 (Fed. Cir. 1983). 

Harvev .^^"^ Thus, no particular language is required and no literal language siqjport is necessary for the 
claim language to meet the written description requirement Hence, the instant disclosure, which has 
extensive siqjport for the claim limitations (Section 5. 1), is certainly adequate to comply with the true 
§ 112-1 written description requirement. 

Furthermore, the drawings may be used to support the written description requirement 
Nevertheless, the § 1 12-1 written description rejection does not properly address the extensive 
disclosure in the drawings. 

In view of the above, the Examiner uses the wrong legal basis to siqjport the § 1 12-1 written 
description rejection by apparentiy requiring verbatim si^jport to satisfy the written description 
requirement 



J, 591 F.2d 693, 700-01, 200 USPQ 711,717 (CCPA 1979), (eiiq)hasis added). 

Ex Parte Harvev . 3 USPQ2d 1626, 1627 (Bd Pat App. and Int 1986) (emphasis added). 

The content of the drawing may also be considered in determining compliance with the written description 
requirement. See In re Barker 559 F.2d 588, 194 USPQ 470, 474 (CCPA 197T>: In re Kaslow . 707 F2d 1366, 1375, 217 
USPQ 1089, 1096 (Fed. Cir. 1983). 
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7,4,8 The Federal Circuit Analyzes Written Descriptioii On An Individual Limitatioii-Bv- 
Limitation Basis In Simple Tabular Form 

The Federal Circuit analyzes written description on an individual claim limitation by claim 

limitation basis in a siraple tabular fomi (see table below). See Union Oil . See also Hunter :^^^ 

Depending i5)on the facts of each particular case, one may satisfy the 
written description requirement using, for exan^)le, drawings, tables, 
equations, and formulas, alone or in combination. 

This tabular form was actually generated by the court in Union Oil : 

To reiterate, this court siQ>plies the written description supporting 
another claim, claim 125 as follows: 

What follows this statement in the court decision is another table of the type shown below. 

The Federal Circuit even dtes to an inapoxiant limitation fiiom an original claim and combines it 
with other limitations excerpted from the body of the patent (see table below). It is particularly 
noteworthy that this original claim was previously canceled and is not in the patent . 

The instant disclosure has hundreds of occurrences of claim limitations and discloses thousands 
relevant interconnections. This is far more than the tables in Union Oil citing to a single recitation in the 
disclosure for each claim limitatioa 

Claim limitation Support in *393 patent 

T50 at * 200° Col. 14, 11. 9-15: *^o greater than 210° F., . . . but 

preferably less than 270° F. . . 
RVP at * 7.0 psi Col. 14, 11. 36-40: "Reid V^or Pressure specification 

of 8.0 psi . . . even more preferably no greater than 

7.0 psi,. r 

Olefin at < 4.0 

volume percent Col. 14, U. 23-30: 'Varying the olefin content, this value 

is generally maintained less than 15 volume percent, 
with decreasing values providing progressively 
in5)roved results. Thus, it is conten5)lated that each unit 



Union Oil Co. of California v. Atlantic Richfigld, 208 F.3d 989, 54 USPQ2d 1227, 1233 (Fed Cir. 2000). 

In re Hunter . No. 94-1301, 1995 U.S. App. LEXIS 15363, at *14 (Fed Cir. June 19, 1995) (emphasis added). 

This may be considered to be the intermixing of citations to two separate documents, the original application 
containing the original claim and the patent to which the other citations are made. 
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reduction, e.g., to values below . , . 4 
progressively better results, ..." 



providing 



ParafiBnat>85 
volume percent [sic] 



Col. 14, U. 49-64: ^'progressively increasing the paraflfin 
content progressively decreases the CO emitted 
Accordingly ... the parafifin content would be 
increased to . . . and most preferably of all above 85 
volume percent. . . 



T90 at * 300° 



claimed exactly in original claim 29 



TlOat* 158° 



Col. 5, Us. 6-30: Table 1 shows maximum TIO 
distillation temperatures for all five volatility classes at 
158 or below. 



Union Oil at 1233 (footnote omitted). 

As discussed above, the Federal Circuit confirmed that written descrq)tion can be satisfied with 
a table "alone": 



Hunter . The Federal Circuit in Union Oil uses a sin:q)le tabular method to illustrate written description 
(see above). 

7A.9 The Product Terminology 

7.4,9,1 The S 112-1 Rejections Regarding Product Terminology Are Erroneous In Light Of 
The Statute And The Law Of The Federal Circuit 

The § 1 12-1 rejections of process claims for reciting "making a product" terminology is prima 
fade erroneoiis (instant Action at 25-28. This terminology is statutory language and this tenninology is 
e>q)licitly permitted by the PTO Examination Guidelines. Furthermore, such § 1 12-1 rejections are in 
violation of the law of the Federal Circuit And, notwithstanding the legal inq)ropriety of such § 112-1 



In re Hunter . No. 94-1301, 1995 U.S. App. LEXIS 15363, at *14 (Fed. Cir. June 19, 1995) (emphasis added). 



Depending i^on the fects of each particular case, one may satisfy the 
written description requirement using, for exan^)le, drawings, tables , 
equations, and formulas, alone or in combination. 
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rejections, the disclosure provides extensive siqyport for "product" type terminology (Sections 7.4,9.2 
and 7.4.9.3). 

The plain meaning of making product terminology is clear. Even 35 USC 1 12-1 recites "the 
manner and process of maldiig and using it [the invention] ...." (en^hasis added). And the invention 
xmquestionably constitutes a product 

There should be no doubt that a patent ^plication discloses a product, as established by 

Webster's Dictionaiy:^*^*^ 

"product ... 1. a thing produced by labor .... 2. a person or thing 
produced by or resulting from a process ...." 

There should be no doubt that a product is made when practicing the disclosed invention. 

The Appellant makes note that various panels of the Board have rendered decisions on such 
'"making a producf ' type claims in copending plications. Some of these decisions reversed such 
'"making a product type claims and some of these decisions afBrmed such '"making a product" type 
claims. Some of these decisions are now under peal to the District Court under 35 USC 145.^^^ 

The Board in a copending plication has made relevant decisions. See, e^g.. Ex parte HvatL 
Decision on Appeal No. 2002-2032, in patent plication Serial No. 08/471,698 (PTO Bd. App. 
September 30, 2003) (unpublished PTO decision); Ex parte HvatL Decision on Rehearing in i^peal 
No. 2002-2032, in patent apphcation Serial No. 08/471,698 (PTO Bd. App. September 17, 2004 ) 
(ui^ublished PTO decision). 

Examiners in other plications have made relevant holdings. See, e^, the following: 

Altiiough neitiier Westell C914) nor Boone et al. C351) 
disclose the intended use of their systems, and do not specifically 
provide for making a product and making an information product, the 
systems disclosed are known to be utilized for such purposes in the 
prior art. 



Webster's Encyclopedic Unabridged Dictionary of the English Language 1 148 (1989). 

SfiS Hvattv.Rogan . No. 03-CV-0108 (EGS) fD.D.C-V Hvatt v. Rogan . No. 03-CV-901 (HHK) (D.D.C.); HjiatLx 
Dudas, No. 04^-1 138 (HHK) (D.D.C.->: Hvatt v. Dudas . No. 04-CV-1139 (HHK) (D.D.C.); Hyatt Y, DudftS, No. 04<:^^- 
1222 (EGS) (D.D.C.V Hvattv, Dudas . No. 04-CV-1496 (EGS) rD J).0: Hvatt v. Dudas . No. 04-CV-1802 (HHK) (D.D.C.); 
Hvattv. Dudas . No. 05-CV-309 (EGS) (D.D.C.); and Hvattv. Dudas . No. 05-CV-31O (HHK) (D.D.C.). 
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See copending qjplications. 



202 



Although Widergren et al. does not disclose tiie intended use of 
their systems, and do not specifically provide for making a product and 
making an information product, the systems disclosed are known to be 
utilized for such purposes in the prior art. 



See copending 



application. 



203 



Although the cited references do not disclose the intended use 
of their systems, and not specifically provide for making a product and 
making an information product, the systems disclosed are known to be 
utilized for such purposes in the prior art 



See copending 



plication. 



204 



Given the teachings of the references and the same environment 
of operation, that of manipxilation and displaying of the data thereof, one 
of ordinary skill in the art at the time the invention was made would have 
been led in an obvious fashion to provide for making a product since 
the usage of the data processing svstem for making is well known as 
evidenced by the Hyatt ('894) systan. 



See copending applications; 



Sfifi copending application S/N 08/426,450 in the final Action dated August 17, 1999 at 106; copending application 
S/N 08/426,521 in the final Action dated August 17, 1999 at 111; copending application S/N 08/426,361 in the final 
Action dated August 17, 1999 at 86-87; copending application S/N 08/426,554 in the final Action dated August 17, 
1999 at 78; and copending application S/N 08/426,549 in the final Action dated August 17, 1999 at 92-93 (enq)hasis 
added). 

See copending application S/N 08/427,547 in the final Action dated August 17, 1999 at 76 (emphasis added). 

See copending application S/N 08/428,359 in the final Action dated August 17, 1999 at 76 (emphasis added). 

SfiS copending application S/N 08/426,450 in the final Action dated August 17, 1999 at 106 and 122; copending 
application S/N 08/426,754 in the final Action dated August 24, 1999 at 79; copending application S/N 08/426,521 in 
the final Action dated August 17,1 999 at 1 1 1 ; copending application S/N 08/426,36 1 in the final Action dated August 
17, 1999 at 87 and 97; copending application S/N 08/426,554 in the final Action dated August 17, 1999 at 78; and 
copending application S/N 08/426,549 in the final Action dated August 17, 1999 at 93; copending application S/N 
08/428,359 in the final Action dated August 17, 1999 at 76 and 90; copending application S/N 426,779 in the final 
Action dated August 17, 1999 at 92-93; and copending application S/N 427,547 in the final Action dated August 17, 
1999 at 76 and 90 (emphasis added). 
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These § 1 12-1 rejections are in conflict with the statutory language of 35 USC § 271(g) 
('§ 271(g)"). This statute e?q)ressly provides for protection of a "product" made by a claimed process. 
The process claims at issue recite the act of making such a "product" in full compliance with the statute. 

Section § 271(g) covers "products" made with the claimed process even without reciting 
"product" terminology. Hence, it goes against the clear intent of the statute to reject claims imder § 1 12 
for e3q)ressly reciting such statutory "product" terminology. If a process claim in^licitly covers products 
made with the process, then it cannot be the law that an appUcant cannot e3q)ressly claim such covered 
products. 

Furthermore, because the "product" terminology is statutory language in § 271(g), it is improper 
to require the disclosure to recite this "product" terminology veifaatim . Generally, statutory language 
is above challenge by the PTO. 

In addition to the § 112-1 rejections being iir^roper because of § 271(g), the § 1 12- 1 

rejections are also contradicted by the PTO Examination Guidelines regarding "product" terminology. 

Products may be either machines, manufactures or con5)osi- 
tions of matter. 

A machine is: 

a concrete thing, consisting of parts or of certain devices and 
combinations of devices. 

BuiTV.Durvee . 68 US (1 WaU.) 531, 570 (1863). 
A manufecture is: 

the production of articles for use from raw or prepared 
materials by giving to these material new forms, qualities, properties or 
combinations, whether by hand-labor or by machinery. 
Diamond v. Chakrabartv , 447 US at 308, 206 USPQ at 196-197 
(quoting American Fruit Growers, Inc. v. Broedex Co. . 283 US 1, 11 
(1931). 

Examination Guidelines .^*^^ See also Harmon P^^: 

The eligible products identified in paragraph 101 are machines, 
maniifactures, and compositions of matter. 



Examination Guidelines For Computer-Related Inventions. 1184 OG 87 at 96, FN 35. 

Robert L. Harmon, Patents and the Federal Circuit at 27, Second Edition, BNA (1991) (emphasis added). 
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Clearly, the disclosed apparatuses (e.g. . circuits) constitute "machines" and "manufectures" and hence 
"products". Also, the disclosed signals constitute "manufectures" (and hence "products") because the 
signals are physical Ihings^^^ that are made, for exaiiq)le, by the disclosed circuits. 

Because statutory categoriies of patentable subject matter include both processes and products 
and since products include machines, manufectures, and conq)ositions of matter there should be no 
question that claims directed to the acts of a process and further directed to the act of making a product 
My con5)ly with 35 USC § 1 12. Hence, the disclosed ^paratuses (e^, circuits and devices) and the 
disclosed signals and display images, for exan^le, all constitute products. 

Furthermore, the instant § 1 12 rejections regarding "product" traninology are in conflict with the 
law of the in banc CCPA and thus in conflict with the law of the Federal Circuit^**^ 

The CCPA in Best^^^ estabhshed that an invention can be claimed both with a '^process" claim 
and with a "product" claim. Sinfiilariy, intheiristantappUcatiori,itiscleariypenmttedtocl^ 
process and the further act of making a product in response to the process or as a step in the process. 
Hence, it is permissible to recite together both a process claim and a process claim which con:5)rises the 
further act of making a product. 

Further, claims reciting "making a product" have been issued in related patent No. 5,584,032^^^ 
(the '032 patent). 

In view of the above, the product terminology in the claims is consistent with the statutes, case 
law, and PTO guidelines. Hence, the § 1 12-1 rejections regarding product terminology should be 
reversed. 



Signals are "necessarily physical." Arrhythmia Research Technology Inc. v, Corazonix Coip.. 22 USPQ2d 1033, 
1038 (Fed Cir. 1992). ScC ftlSO In re Tangr gt, ftl,, 214 USPQ 678 (CCPA 1982V In re Sherwood, 613 F.2d 809, 204 USPQ 
537, 545 FN 8 (CCPA 1980); and in re Johnson . 589 F2d 1070, 200 USPQ 199 (CCPA 1978). 

The Federal Circuit has adopted the law of the CCPA. See South Corp. y. United States . 690 F.2d 1368, 215 USPQ 
657 (Fed. Cir. 1982). Because the CCPA always satialmc, its decisions will not be overturned by a panel decision of 
the Federal Circuit. Rather, CCPA decisions can be overturned only by an in banc decision of the Federal Circmt. 

In re Best. Bohon. and Shaw . 562 F.2d 1252, 195 USPQ 430 (CCPA 1977). 

^ "making a product" claim terminology in claims 32, 34, 40, and 42 of ancestor patent No. 5,584,032. See also 
"making a product" claim terminology in claims 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, and 64 of Hyatt patent 
No. 5,615,142. 
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7A.92 The Instant Disclosiire Has Ample Product-Related Antecedent Basis 

The instant disclosure is after all an invention of products (e.g., display products, con^uter 
system products, and other products). Detailed schematics and descriptions of the products are 
disclosed The use of such products in a system (e.g., a display system, a memory system, and other 
systems) represents system products. The "e;q>erimental system" (e.g., pages 240-373) discloses the 
details of the system products. 

The "e?q)erimental system" (e.g., pages 240-371) discloses the details of the system products. 
Various applications of the invention are specifically disclosed in the main sections entitled "DISPLAY 
APPLICATIONS" having 17 subsections and entitled 'TSTON-DISPLAY APPLICATIONS" having 
three subsections disclosing different applications listed in the following Table Of Representative 
Applications Of The Inventioa 

TABLE OF REPRESENTATIVE APPUCATIONS OF THE INVENTION 



DISPLAY APPLICATIONS 439 

General 440 

Moving Map Display Application 444 

Informational Database Application 450 

Ifigh Definition Television Application 453 

Special Effects AppUcation 454 

Remotely Piloted Vehicle i^lication 455 

Digital Video Camera Application 458 

Landscq)e Architecture AppUcation 460 

Video 'Thotogr^h" Application 462 

Electronic Pi5)peteer Application 464 

Flight Simulator AppUcation 466 

Traffic Accident Simulator i^Ucation 467 

Train Simulator AppUcation 469 

HeUcopter Training Simulator .^jpUcation 47 1 

Large Image AppUcations 474 

Image Processing Workstation AppUcation 482 

Arcade Game AppUcation 486 

NON-DISPLAY APPLICATIONS 492 

General Description 493 

Pattem Recognition 496 
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Inspection Applications 



501 



The instant plication even discloses integrated circuit DIP layouts on the circuit boards (DIP 
layout, pages 522-543), program listings (pages 544-574), and detailed schematic diagrams (e.g., Figs. 
6B-6D and 6F-6AH). 

The instant plication also recites ample making-related terminology and product-related 
terminology at numerous locations. See the Table of Product-Related Occurrences.^*^ Further, the 
figures show and the specification describes circuits, con:q)uter listings, and other iirplementation details. 
Terms related to in5)lement, construct, configure, insert, plug-in, and practice are recited in the 
disclosure, as listed in the table below. For exan^le, the term "in:q)lement" and terms related thereto are 
recited more than 400 times in the disclosure. 



Product-related terminology is listed in alphabetical order in the "TERMINOLOGY" column in the Table of 
Product-Related Occurrences. The number of occurrences in the specification for the term and terms related thereto 
is identified in the "OCCURRENCES" column. The symbol ">" means "greater than". 
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TABLE OF PRODUCT- RELATED OCCURRENCES 
TERMINOLOGY OCCURRENCES 

architecture >50 
arrangement >100 

board >100 

cable >20 

circuit >50 

configure... >300 

connect >50 

construct >5 

design >15 

firmware >2 

hardware >15 

implement >400 

insert... >10 

plug-in =1 

practice >1 

reduction to practice >1 

schematic >30 

software >10 

system >200 

use, used >100 

wire, wire wrap >10 

The instant disclosure recites an^le product-related terminology. Teams related to inclement, 
construct, configure, insert, interconnect, plug-in, and practice are recited in the disclosure, as discussed 
below. Further, terms related to displays, signals, information, etc. are also recited in the disclosure. 

Representative excerpts from the disclosure are quoted below. 

An e?q)erimental system has been constructed to demonstrate 
operation of the gr^hics display c^ability. 

See Spec, at 156 (emphasis added). 

The e?q)erimental configuration has been constructed having a 
512-pixel by 512-pixel memory m^. For convenience of 
e?q)erimentation, static 16K-RAM chips are used for memory map 
implementatioa Typical circuits are the TMS-4016 RAM from 
Texas Instruments Inc. and the M58725P static RAM fix)m Mitsubishi 
Electric. These circuits are configured in the form of a 2K-word by 
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8-bit static RAM having an 11-bit address, a tristate chip select, and a 
tristate output enable. Conventionally, the chip select and output enable 
are used to provide output bussing and to reduce the need for an output 
register. In the present configuratioa the ch^ select and output 
enable signals are used to provide 2-additional dimensions of memory 
addressing. 



Each board is constructed with a Vector board, manufactured by 
Vector Electronic Conipany of Sylmar CA, having 1/lOth inch hole 
spacings on a 17-inch by 8 1/2-inch board. Wire wrap DIP sockets 
and cable connectors are inserted into the Vector board and 
interconnected with wire wn^ interconnections, hrformation on the 
DBPs plugged-in to the DIP sockets is provided for selected boards in 
the printout of the TABLE OF DIP LAYOUT ON BOARDS included 
herewith. Information on the cable connectors is provided for each 
cable in tiie printout of the CABLE CONNECTION TABLE included 
herewith. 



A discussion will now be provided relative to Figs 6G to 6N to 
illustrate the logical design of the memory. Figs 6G to 6K each show 
16-RAMs organized in 2-logical columns and constnicted on one row 
on a memory board, where each memoiy board has 4-groups of 
16-RAMs each shown in one of Figs 6G to 6J. 



The e?q)erimental configuration has been constnicted having a 
5 12-pixel by 512-pixel memoiy m^. 



Operation of hardware and software in the e}q)erimental system 
discussed herein in conjunction with a color monitor demonstrates 
operation of the system, meeting of system objectives, and providing 
actual reduction to practice . For exan:q)le, information has been 
loaded into image memory and has been display processed and 
displayed to demonstrate operation. 



See Spec, at 202 (emphasis added). 



See Spec, at 156 (emphasis added). 



See Spec, at 331 (emphasis added). 



See Spec, at 202 (emphasis added). 



See Spec, at 242 (emphasis added). 
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A product-related excerpt regarding the e?q)erimental system is quoted 
below. 

Circuit Boards 

The e?q)erimeatal system is implemented with wire wrap 
circuit boards consisting of 2-Memory Boards (BMl and BM2), 
1-Logic Board (BLl), 1-BufFer Board ^Bl), and 1-Rear End Board 
(BRl). Each board is constructed with a Vector board, manufactured 
by Vector Electronic Company of Syhnar CA, having 1/lOfli inch hole 
spacings on a 17-inch by 8 1/2 -inch board Wire wrap DIP sockets 
and cable connectors are inserted into the Vector board and 
interconnected with wire wrap interconnections . Information on the 
DIPs plugged-in to the DIP sockets is provided for selected boards in 
the printout of the TABLE OF DIP LAYOUT ON BOARDS included 
herewith. Information on the cable connectors is provided for each 
cable in the printout of the CABLE CONNECTION TABLE included 
herewith. 

DIP assignments are provided for selected boards in ttie 
TABLE OF DIP LAYOUT ON BOARDS included herewith, for each 
board DIPs are arranged on the boards as rows identified with 
alphabetical symbols; i.e., A to E; and as columns identified with 
numerical symbols; i.e., 1 to 23. Each DIP position on a board is 
identified with a U symbol followed by the column and row symbols 
(i.e., U3A). 

Logical schematic diagrams showing in^lementation of the 
e?q)erimental system are provided herewith, such as shown in Fig 6. 
These logical diagrams show standard commercially available integrated 
circuits; such as TTL series 7400 ICs, Mitsubishi M58725 RAMs, and 
8216 bi-directional bus drivers, and Sygnetics 8T97 buffers. 
Specifications for these integrated drouits are available in catalogs and 
specification sheets fix)m the abovementioned manufecturers and are 
well known in the art. 

The schematic diagrams show the logical function in symbolic 
form, identify the type of IC, identify the DIP numbers and pin numbers, 
and show wiring interconnections between DIP and pin numbers. 
Device types are often shortened, such as shortening the name 74LS02 
to LS02. DIP assignments are identified with U numbers, such as U20C 
representing the DIP at row-20 column-C on the subject circuit board. 
For example, a NOR-gate is shown at the top portion of Fig 6B 
identified with the designation LS02 as being a 74LS02 quad NOR- 
gate integrated circuit, identified with the designation U21C as being 
located on the BLl circuit board at row-C column-21, and having 
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2-mput signals on pin-1 1 and pin-12 of the DIP and one ou^ut signal 
on pin-13 of the DIP. The inpxA to pin-1 1 is shown connected to the 
output of DIP U22B pin-3, the mpat to pin-12 is shown connected to 
the output of DIP U20B pin-12, and the ou^ut fix)m pin-13 is shown 
connected to DIP U7D pin-9. For convenience of documentation, 
interconnections may be designated by the DIP identification number 
and pin number separated by a dash; i.e., U21C- 13 representing 
pin-13 of DIP U21C. For convenience of discussion, logical circuits 
may be designated by the DIP identification number and the output pin 
number separated by a dash; i.e., U21C-13 representing pin-13 of DIP 
U21C. 

Cable List 

A cable Ust is provided in the CABLE CONNECTION 
TABLE included herewith. This cable list identifies the cables between 
the various Vector boards and between the Vector boards and the 
st5)ervisory processor. Each cable between display processor boards is 
in:5)lemented with a 50-pin ribbon cable having odd pins connected to 
ground for signal isolation. Each cable between the Vector boards and 
the sn)ervisory processor is in^lemented with an RS-232 type 25-pin 
ribbon cable, consistent with the signal representations for the 
Compupro Interfacer- n board. The cable list identifies the pin 
associated with a signal, a symbol associated with the signal, a 
description of the signal, a representative source of the signal and a 
representative destination of the signal. 

S-100 Bus System 

The e?q)erimental system has been in:^)lemented with an S-100 
bus based system performing supervisory processor fimctions in 
conjunction with the novel software and hardware, as discussed hereiiL 
Two S-100 bus based systems have been configured, the Camille 
system and the Miuphy system The configuration of the Camille system 
will be discussed in detail hereinafler. The Camille system conpises a 
conq)uter, a pair of floppy disk drives, a terminal, and printers as 
discussed below. 

The floppy disk drives are in5)lemented with a pair of 8-inch 
disk drives in an enclosure and operating in conjunction with a DMA 
controller in the con^uter. The disk drives are manufectured by 
Siemens as the FDD 100-8; the drive enclosure is manufectured by 
International Instrumentation, Incorporated; and the DMA Controller is 
manufectured by Con5)uPro as the Disk 1 DMA Controller, all 
described in detail in the referenced manuals. 
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The terminal is mamifactured by Applied Digital Data Systems, 
Inc. (ADDS) as the Model Viewpoint/3A Plus; described in detail in 
the referenced manual. 

The printers include a dot matrix printer manufactured by Star 
Micronics, Inc. as the Gemini-10, a dot matrix printer manufactured by 
Epson as the FX- 100, and a daisywheel printer manufactured by 
Smith-Corona as the TP-I; all described in detail in the referenced 
manuals. 

The computer is implemented with a cabinet manufectured by 
Fulcrum Computer Products as the 18080 Microconq)uter System 
Cabinet and having a backplane S-100 board manufactured by CPA 
which is described in detail in the referenced CPA manxial. 

The con^uter is implemented with various S-100 boards manufactured 
by CompuPro including the 8085-8088 CPU board, RAM 16 and 
RAM 17 memory boards, a System Sxq)port board, and a pair of 
Interfacer 2 boards. One Interfacer 2 board is used to interface to the 
terminal and printers. The other Interfecer 2 board provides the 
3-channel parallel interface to the control logic. These boards are 
described in detail in the referenced manuals. 

The joysticks are in5)lemented with the Computer Con:q)atible 
Joystick; described in the referenced applications notes. 

The operating system is CP/M 80, which is described in detail 
in the referenced documents. 

The ^pUcations program runs under Basic, which is described 
in detail in the referenced documents. 

The following documents provide siqiplemental data on the 
con:q)uter system and are herein incorporated by reference. 

1. Technical Manual, Siemens, OEM Floppy Disk Drive FDD 
100-8, Technical Manual, Model 100-80. 

2. Manual, Intemational Instrumentation, Incorporated, 
Universal Disk Enclosures, Gmeral Information/Pricing, 1982. 

3. User Manual, Conq)uPro Division of Godbout Electronics, 
Disk 1 Arbitrated 24 Bit DMA Floppy Disk Controller, 1981. 

4. User's Manual, Applied Digital Data Systems, Inc., 
Viewpoint/3A Plus, 518-3 1 100. 

5. Operation Manual, Star Micronics, Inc., Gemini-10, 

6. Operation Manual, Epson, FX Printer, 1983. 

7. Operator's Manual, Smith-Corona, TP-I. 

8. Functional Description, CP-A, Revision 1. 

9. Technical Manual, CompuPro Division of Godbout 
Electronics, 8085/8088 CPU Dual CPU, 2/83. 
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10. Technical Manual, ConipuPro Division of Godbout 
Electronics, RAM 16 Static Memory, 4/82, 

11. Technical Manual, Cooq)uPro Division of Godbout 
Electronics, RAM 17 64K Static Memory, 9/82. 

12. User's Manual, CompuPro Division of Godbout Elec- 
tronics, System Support 1, 8/81. 

13. Technical Manual, CompuPro Division of Godbout 
Electronics, Interfacer 2,4/82. 

14. The CP/M Handbook with MP/M, by Rodnay Zaks, pub- 
lished by Sybex, 1980. 

15. CP/M Primer, by Stephen Murtha and Mitchell Waite, 
published by Howard W. Sams & Co., Inc., 1980. 

16. An Introduction to CP/M Features and Facilities, published 
by Digital Research, January 1978. 

17. Microsoft Basic Reference Book, published by Microsoft, 

1979. 

18. Microsoft Basic Compiler Documentation, published by 
Microsoft. 

19. The Basic Handbook (2nd Edition), by David Lien, 
published by Compusoft Publishing, 1981. 

20. Microsoft Basic (2nd Edition), by Ken Knecht, published 
by Dilithium Press, 1983. 

21. Basic Basic (2nd Edition), by James Coan, published by 
Hayden Book Company, Inc., 1978. 

22. Computer Conq)atible Joystick Instruction, q)plicable to: 
Apple-II. 

See Spec, at 293-299 (emphasis added). 

In view of the above, the disclosure has numerous recitations of making-related terminology and 
product-related terminotogy that establishes written description for **making a product"' claim limitations 
and the disclosure has extensive details that constitutes enablement of '^making a producf ' claim 
limitations. Hence, the § 1 12 rejections regarding '^making a product claim terminology should be 
reversed. 



7,4,9.3 The Product Terminology Has Further Antecedent Basis In The Disclosures Of 
Ancestor Patents That Are Expressly Incorporated-Bv-Reference 

The instant ^plication incoiporates-by-reference ancestor patents which have product-related 
disclosures. For cxanaplc, the instant application incorporates-by-reference ancestor patent No. 
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4^09,843 (the "'843 patent") having product-related tenninology. Productivity is literally disclosed in 

the '843 patent, where such "productivity" pertains to a product.^^^ 

As defined by Webster's Dictionary, "productivity" pertains to producing goods and services 

and prodxicing goods and services is synonymoxis with "making a product"^^"* 

pro.duc.tive ... 4. Econ. producing or tending to produce goods and 
services having exchange value, 

In the instant application, this productivity is the productivity of the system product (e.g., an image 
information wr^around system product). 

Other ancestor applications have other product related disclosures. See, e^, the Board 
decisions in copending plications cited to in Section 7.4.9. 1 and the common ancestor plications 
between those appUcations and the instant application. 



The following table provides a list of citations to application S/N 05/550,231 (which issued as the '843 patent) 
regarding productivity: 
DESCRIPTION OF "MAKING A PRODUCT" 

PAqE;UNES PAGEiLINES PAQE:LINES pag&ltnks 

15:1-24 45:28-31 312:9-16 333:20-25 

16:6-20 97:24-27 314:3-9 435:M 

17:21-28 300:15-16 321:9-19 436:6-12 

18:18-30 301:28-36 322:2-5 436:20-24 

19:7-9 306:1-8 322:21-323:12 

Webster's Encyclopedic Unabridged Dictionary of the English Language 1 148 (1989). 
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7,5 THE 35 USC 8 112-1 ENABLEMENT REJECTIONS 
7,5.1 Introduction 

The Appellant traverses the § 1 12-1 enablement rejections. The § 1 12-1 enablement rejections 
are based on erroneous and conclusoiy statements which violate tiie law of the Federal Circuit *[W]e 
review the Board's underlying factual findings for substantial evidence Broad conclusory statements 
standing alone are not "evidence"/^ Consequently, the § 1 12-1 enablement rejections must M. 
Further, the Examine has inq)roperly groxq>ed the claims together in a common § 1 12-1 enablement 
rejections based }xpon a so-called "example" claim (Sections 5.5 and 7.3.5.2) and hence fails to 
establish a prima fade case of lack of enablement under § 112-1. 

The § 112-1 rejections do not, and in fact cannot,^^^ establish a prima fade case of lack of 
enablement 

The Appellant respectMy traverses the § 1 12-1 enablement rejections for the reasons 
discussed in Sections 7.3 and 7.5.2 etseg. 



7.5.2 The Established Law On Enablement 

It is black-letter law that the test for enablement is whether there is '^mdue e3q)erimentation" to 
make and use the claimed invention and it is black-letter law that the disclosure can rely on the skill in 
the art. 

The test of enablement is whether one reasonably skilled in the art could 
make or use the Invention &om the disclosures in the patent coi^pled 
with information known in the art without undue experimentatioa 

US V. Telectronics.^ 



In re Kotzah , 55 USPQ2d 1313, 1316-17 (Fed Cir. 2000). 

The Examiner cannot establish a prima facie case of lack of enablement because the claims find ample antecedent 
basis in the extensive and detailed disclosure. 

United States v. Telectronics. Inc. . 857 F.2d 778, 785, 8 USPQ2d 1217, 1223 (Fed Cir. 1988). 
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According to the law on experimentation (Section 7.5.8.2), there is no experimentation 
needed to enable the instant claimed invention, this notwithstanding the established feet that reasonable 
e}q)erimentation is permissible. Taken separately, (a) the high skill in the corrq)uter and programming arts 
and the high predictability in the electronics, pn)granarning, and con5)uter arts (Section 7.5,6.1) and (b) 
the extensive disclosure (including the disclosed actually reduced-to-practice "e>q)erimental system"), 
each by itself fedlitates enablement Yet, the Appellant is permitted to rely on both, the high skill in the 
art and his own extensive and detailed disclosure. 

Moreover, the Examiner has not established why an artisan would not be able to make and use 
the claimed invention in view of the high skill in the art and the extensive disclosure (e.g.; Sections 
7.5.6.1 and 5). 

It is particularly irr5)ortant that the Examiner uses conclusory cliches about ^hmdue 
e?q)erimentation" to attempt to support the enablement rejections, but he makes no effort to cite to any 
law on what '^lndue e?q)erimentation" means. This is because the law on e3q)erimentation (Section 
7.5.8.2) is fatal to the enablement rejections. 

The MPEP confirms that "[s]oftware aspects of inventions may be described functionally":^^^ 

The claimed invention subject matter need not be described literally, 
i,e., using the same terms, in order for the disclosure to satisfy the 
description requirement Software aspects of inventions may be 
described functionally. See Robotic Vision Sys, v. View Eng'g, Inc., 
112 R3d 1163, 1166, 42 USPQ2d 1619, 1622-23 (Fed Cir. 1997); 
Fonar Corp. v. General Electric Co., 107 F.3d 1543, 1549, 41 
USPQ2d 1801, 1805 (Fed. Cir. 1997); In re Hayes Microcomputer 
Prods., Inc., 982 F.2d 1527, 1537-38, 25 USPQ2d 1241, 1248-49 
(Fed. Cir. 1992). 

It follows that the functional disclosure of software aspects of inventions are also suitable for 
enablement. However, the Examiner misrepresents the extensive functional disclosures of the 
"[sjoftware aspects" in the instant disclosure. 

The CCPA in Sherwood established that *ihe touchstone [for § 1 12-1] is the content, not the 
form", and that § 1 12-1 can even be satisfied with a *Vetbal flow chart" (e.g.; Section 7.5.6. 1).^^^ See 



MPEP at § 2106, in discussing compliance with the written description requirement at B.L (pp. 2100-20; Revision 2, 
May 2004). 
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also Section 7.3. 1 1 for a discussion of software disclosure. This despite the extensive apparatus 
disclosure in the plication. 

Further, the Examiner has failed to do a proper analysis according to Wands ^^ (Section 7.5.9). 
For example, the Examiner misrepresents the skill in the art, disregards the extensive disclosure of 
'Svoiking examples", and disregards the law on "e>q)erimentation"; all of which are critical to a Wands 
analysis. Further, the Federal Circuit requires the Examiner to construe the rejected claims. How else 
can the Examiner evaluate enablement? However, the Examiner has not properly construed the rejected 
claims (Section 7.2.6). Hence, for these reasons alone, the § 1 12-1 enablement rejections should be 
reversed. 

The feilure to properly consider the skill in the art is fetal to the § 1 12-1 enablement rejections. 
The U.S. Si^ireme Court requires the Examiner to treat knowledge which is common and well known 
as if it were written out in the patent and delineated in the drawings, but the Examiner has feiled to do 
so: 

He [an engineer] may begiu at the point where his invention begins, and 
describe what he has made tiiat is new, and what it replaces of the old 
That which is common and well known is as if it were written out 
in the patent and delineated in the drawings. 

Loom.^^^ The Federal Circuit in Atmel reiterates the law of the US. Siq)reme Court: 

Paragr^h 1 permits resort to material outside of the specification in 
order to satisfy the enablement portion of tiie statute because it makes 
no sense to encumber the specification of a patent with all the 
knowledge of the past concerning how to make and use the 
claimed inventioa One skilled in the art knows how to make and use 
a bolt, a wheel, a gear, a transistor, or a known chemical starting 
material. The specification would be of enormous and unnecessary 
length if one had to literally reinvent and describe the wheel. 



In Re Sherwood. 613 F.2d 809, 204 USPQ 537, 544-545 a8 (CCPA 1980). 
In re Wands . 858 F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988). 
Loom Co. V. Higg ins, 105 U.S. 580, 585 (1881) (eii^)hasis added). 

Atmel Corp. v. Info. Storage Devices. Inc. . 198 F.3d 1374, 53 USPQ2d 1225, 1230 (Fed. Cir. 1999) (enq)hasis added). 
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The Federal Circuit requires the Examiner to consider the disclosure as a whole in order to 

evaluate enablement 

Thus, the examiner and the board effectively ignored statement [D] and 
the rest of the disclosure. This was error because the specification 
disclosure as a whole mxist be considered. In re Moore^ supra. 

The PTO not having carried its burden of establishing lack of 
enablement, this rejection of claim 14 under § 1 12, first paragr^h, is 
reversed. 

Hogan.^^^ However, the Examiner has not considered the disclosure as a whole in the instant 
^plication. For example, the Examiner does not properly consider and the Examiner misrepresents the 
disclosed self-contained embodiment (e.g.; Section 5.6), the top-down end-to-end disclosure (e.g.; 
Section 5.6), and the actually reduced-to-practice "e?q)erimental system" (e.g.; Sections 5.7 and 
7.3.10). 

Thus, the § 1 12-1 enablement rejections are fatally defective and should be reversed. 

7.5,3 The Rxaminer Did Not Even Get Started On His S 112-1 F.Tflfninatinn According To 
The Courts And The PTO 

The Examiner did not even get started on his § 1 12-1 examination according to the courts and 
the PTO. 

According to the PTO, the starting point must be the ' Voridng exan5)le" and the Examiner 

' "mnsf then "extrapolate" &om the working CKsanplc "across the entire scope of the claims" (see 

below). However, the Examiner did not properly consider the many disclosed ^Svoridng exarq)les" 

(Sections 7.5. 10). Hence, the Examiner could not possibly have started with the ^'working examples" as 

required and he certainly could not have extr^olated fix)m the *Svoiking exan^)les" "across the entire 

scope of the claims" as further required See MPEP 2164.02: 

To make a valid rejection, one must evaluate all the fects and evidence 
and state why one would not expect to be able to extrapolate that one 
exan^)le across the entire scope of the claims. 



InreHogan . 559 F2d 595, 194 USPQ 527, 539 (CCPA 1977). 
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This requirement is supported by the courts (discussed below). The starting point (the "outsef in this 
case is the instant disclosure includes the disclosed actually reduced-to-practice "e5q)erimental system" 
(Sections 5.7 and 7.3,10), the top-down end-to-end disclosure (e.g.; Section 5.6), and the self- 
contained embodiment (e.g.; Section 5.6). From this starting point, the Examiner *tausf ' establish 
"some technical uncertainty" infia . However, as discussed above, the Examiner never got to the starting 
point, never properly evaluated the disclosed actually reduced-to-practice "e?q)erimental system" and 
the self-contained embodiment, and never established any ^technical uncertainty" starting with the 
disclosed actually reduced-to-practice "experimental system" and the self-contained embodiment. 
The court in United Stationers stated:^^ 

H.R. Conf. Rep. No. 99-841, at n-72 (1986).... The Report suggests 
that oualifving research must from its outset involve some technical 
uncertainty about the possibiUty of developing the product. See 
Norwest 1998 U.S. Tax Ct. LEXIS 32, P 52J58, at 4655 
(discussing the "required uncertainty"); cf 7SK, 96T.C. at920-2L 

However, the Examiner has not established "some technical uncCTtainty about the possibility of 

developing the product" - which is the making or using of the invention. This is not surprising - what 

could the Examiner say about a technical uncertainty of making or using a disclosed con5)uter, or 

making or using disclosed software, or making and using a disclosed computer memory particularly 

when the disclosed actually reduced-to-practice "e5q)erimental system" had already been developed, 

was disclosed in great detail, and was the starting point - the "outset* *. 

According to the Federal Circuit, the starting point must also include construing the rejected 

claims, but the Examiner has not properly construed the rejected claims (Section 7.2.6). For example, in 

Gechter , Judge Michel clarified claim construction:^^ 

In5)licit in our review of the Board's anticipation analysis [and any other 
patentability analysis] is that the claim must first have been correctlv 



Norwest Corporation and SubsiHiaries v rnTnTniR.<;ioner of Internal Revenue. 1 10 TC 454, 507-508 (1998); MCQR. 
Inc.. and Suhs idiaries v. United States . 1 16 F. S\q)p. 2d 1028, 1035-36 (E.D. Wis. 2000); United Stationers. Inc. v. 
United States , 163 F.3d440, 445-46 (7th Cir. 1998). 

United Stationers. Inc. v. United States . 163 F.3d 440, 446 (7th Cir. 1998) (emphasis added). 

Gechterv. Davidson , 1 16 F.3d 1454, 43 USPQ2d 1030, 1032 (Fed Cir. 1997) (en^hasis added). 
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construed to define the scope and meaning of each contested 
limitation 

In view of the above, the Examiner did not even get started on his § 1 12-1 examinatioiL Hence, 
the § 1 12-1 rejections should be reversed 

7.5.4 The Disclosiire Makes Extensive Use Of Commercially Available Products And IC 
Components 

The description and the figures include extensive disclosure of commercially available products 
and components, such as commercially available IC con^nents. The disclosure provides extensive 
details, including schematic diagrams down to the individual conqxment and individual wire level of 
detail (e.g.; Sections 5.7 and 7.5.5). 

The Motorola Schottkv TTL Data book is a 500-plus page data book on integrated circuit 

conq)onents. "TTL" is a well known acronym for Transistor Transistor Logic (TTL) integrated circuit 

components. The Motorola Schottkv l lL Data book includes extensive design detail, schematic 

diagrams of the IC con^onents, operating parameters, parametric design charts, pin designations, 

design details, descriptions of the integrated circuits, and significant other design details. The disclosure 

inclxides the widely used series 7400 line of commercially available TTL ICs (Motorola Schottkv TTL 

Data book at 1-2 (Section 9.4 herein) (en5)hasis added)): 

TTL in Perspective 

Since its introduction, TTL has become the most popular digital 
logic femily.... The popularity of TTL stems &om its ease of use , low 
cost, medium-to-high speed operation, and good output drive 
c^ability. 

The disclosure identifies IC conq)onents by serial number and by schematic symbols (See, e.g. . 
Figs. 6B-6D) consistent with the serial numbers and schematic symbols used in the Motorola Schottkv 
TTL Data book. See, e^, the Motorola Schottkv TTL Data book (Section 9.4 herein). 

The disclosure e>q)ressly incorporates by reference various IC design books, including the 

Motorola Schottkv TTL Data book. 

The circuits used in the e?q>erimental system are generally commaxaally 
available circuits and are well known .... For example, the 74LS00, 
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74ALS00, and 74AS00 specification are set forth in the referenced 
Texas Instrument and Motorola catalogs which are herein 
incorporated by reference ,... 

6, Motorola, Schottky TTL Databook, 1981. 

See Spec, at 3 12 (emphasis added). Excerpts firom the Motorola Schottky TTL Data book are 

attached hereto in Section 9.4. The disclosure identifies IC conq)onents by serial numbers and 

schematic symbols including the pin numbers for the con^nents. 

The use of and disclosure of commercial ICs mounted and interconnected on circuit boards is 

clearly described in the specification, as discussed below, eyen to the level of cable lists, circuit 

placement, and software listings, as discussed below. 

CIRCUIT SPECIFICATIONS 

The circuits used in the e}q)erimental system are generally 
commercially available circuits tihat are well known and fliat are 
described in widely distributed specification sheets and conq)onent 
catalogs. A list of these specification sheets and catalogs is provided 
hereinafter and the materials referenced therein are incorporated herein 
by reference. For example, the 74LS00, 74ALS00, and 74AS00 
specifications are set forth in the referenced Texas Instruments and 
Motorola catalogs and the Intel 8216 bus interface and the Intel 2149 
RAM specifications are set forth in the referenced Intel catalogs; which 
are herein incorporated by reference. 

1. Texas Instruments, ALS/AS Logic Circuits Data Book, 

1983. 

2. Texas Instruments, The TTL Datas [sic] Book, Volinne 3, 

1984. 

3. Texas Listruments, The TTL Pocket Data Book, 1983. 

4. Intel, Component Data Catalog, 1981. 

5. Intel, Memory Components Handbook, 1984. 

6. Motorola, Schottky TTL Databook, 1981. 



Various circuits used in the e?q)erimental system are described 
in the following list of con^wnent specifications, which are herein 
incorporated by reference. 

1. TRW, LSI D/A Converters, TDC1016J-8/9/10. 

2. TRW, MonoUthic Video D/A Converters; TDC1016J-8, 
TDC0106J-9, TDC1016J-10; 1979. 

3. Texas Instruments, TMS-4016, 2048-Word By 8-Bit Static 

RAM. 
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4. National Semiconductor, ADC0800 8-Bit A/D Converter. 

5. National Semiconductor, MM5321 TV Camera Sync 
Generator. 

6. Signetics, Hex Buffers/Inverters; 8T95, 96, 97, 98. 

7. Mitsubishi; M58725P,S;P-15,S-15; 16384-BIT 
(2048-word by 8-bit static RAM. 

See Spec, at 372-373. 

Circuit Boards 

The e>q)erimental system is in5)lemented with wire wr^ circuit 
boards consisting of 2-Memory Boards (BMl and BM2), 1-Logic 
Board (BLl), l-Buffer Board (BBl), and 1-Rear End Board (BRl). 
Each board is constructed with a Vector board, manufactured by 
Vector Electronic Con5)any of Sylmar CA, having 1/lOth inch hole 
spacings on a 17-inch by 8 1/2-inch board. Wire wr^ DIP sockets 
and cable connectors are inserted into the Vector board and 
interconnected with wire wrap interconnections. Information on the 
DIPs plugged-in to the DIP sockets is provided for selected boards in 
the printout of the TABLE OF DIP LAYOUT ON BOARDS included 
herewith. Information on the cable connectors is provided for each 
cable in the printout of the CABLE CONNECTION TABLE included 
herewith. 

DIP assignments are provided for selected boards in the 
TABLE OF DIP LAYOUT ON BOARDS included herewith, for each 
board. DIPs are arranged on the boards as rows identified with 
alphabetical symbols; i.e., A to E; and as columns identified with 
numerical symbols; i.e., 1 to 23. Each DIP position on a board is 
identified with a U symbol followed by the column and row symbols 
(i.e., U3A). 

Logical schematic diagrams showing inq)lementation of the 
e?q)erimental system are provided herewitii, such as shown in Fig 6. 
These logical diagrams show standard commercially available integrated 
circuits; such as TTL series 7400 ICs, Mitsubishi M58725 RAMs, and 
8216 bi-directional bus drivers, and Sygnetics 8T97 bxiflfers. 
Specifications for these integrated circuits are available in catalogs and 
specification sheets fiom the abovementioned manu&cturers and are 
well known in the art 

The schematic diagrams show the logical fimction in symbolic 
form, identify the type of IC, identify the DIP niimbers and pin numbers, 
and show wiring interconnections between DIP and pin numbers. 
Device types are often shortened, such as shortening the name 74LS02 
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to LS02. DIP assignments are identified with U numbers, such as U20C 
representing the DIP at row-20 column-C on the subject circuit board 
For example, a NOR-gate is shown at the top portion of Fig 6B 
identified with the designation LS02 as being a 74LS02 quad NOR- 
gate integrated circuit, identified with the designation U21C as being 
located on the BLl circuit board at row-C column-21, and having 
2-iDpvt signals on pin-1 1 and pin-12 of the DIP and one output signal 
on pin-13 of the DIP. The ii5)ut to pin-1 1 is shown connected to the 
ou^ut of DIP U22B pin-3, the ixxpvA to pin-12 is shown connected to 
the output of DIP U20B pin-12, and the output fix)m pin-13 is shown 
connected to DIP U7D pin-9. For convenience of documentation, 
interconnections may be designated by tiie DIP identification number 
and pin number separated by a dash; i.e., U21C- 13 representing 
pin-13 of DIP U21C. For convenience of discussion, logical circuits 
may be designated by the DIP identification number and the output pin 
number separated by a dash; i.e., U21C-13 representing pin-13 of DIP 
U21C. 

See Spec, at 293-294. 

The use and disclosure of commercial products is clearly described in the specification, the 

commercial design documentation is incorporated-by-reference into the instant disclosure, and the 

commercial design documentation was filed in the PTO as a disclosure document so that the public 

woxild have access to this documentation afta: a patent issued:^^ 

DISCLOSURE DOCUMENT 
A disclosure document has been filed in the U.S. Patent and 

Trademark Office on or about Oct. 18, 1984 No. [131,747]; 

which is herein incorporated by reference. This disclosure document 
has copies of many of the documents and specification sheets 
referenced herein as follows. 

1. National Semiconductor specification sheet for the MM5321 
synchronization generator. 

2. Signetics specification sheet for ttie 8T95, 96, 97, 98 hex 
buffers/inverters. 

3. National Semiconductor specification sheet for the ADC 
0800 A/D converter. 

4. Texas Instruments specification sheet for the TNS-4016 

RAM. 



SfiS Spec, at 575-576 (emphasis and bracketed temi added). 
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5. TRW specification sheet for the TDC1016J-8, 
TDC1016J-9, TDC1016J-10 video D/A converters. 

6. Mitsubishi Electric specification sheet for the M58725P, 
S;P-15, S-15, RAMs. 

7. Computer Compatible Joystick Instruction sheet 

8. CompuPro CPU 8085/88 Technical Manual. 

9. Viewpoint/3A Plus User's Manxial. 

10. CompuPro RAM 17 Technical Manual. 

11. CompuPro RAM 16 Technical Manual. 

12. CompuPro 8080 Multi-User Monitor program listing. 

13. CompxiPro System Si5)port 1 User Manual. 

14. International Instrumentation Incorporated Universal Disk 
^closures manual. 

15. Siemens OEM Floppy Disk Drive FDD 100-8 manual. 

16. CompuPro Disk 1 User Manual. 

In view of the above, the application has extensive enabling disclosure. Hence, the § 112-1 

enablement rejections shoxild be reversed. 



7,5.5 The Disclosure Has Extensive Schematic Details Down To The Component Level And 
Wire Level 

The disclosure is enabling, including extensive design details. For exanq)le, actual "off the shelf' 
electrical components are shown interconnected in detailed schematic diagrams. The specification has 
extensive discussions of the schematic con^nents, interconnections, and signals. The disclosure even 
provides well known conq)onent schematic symbols with pin^^ designations and with many individual 
wire connections between circuit components (e.g. . Figs. 6B-6D). For example, the Motorola 
Schottkv TTL Data book (see the excerpts in Section 9.4) is e?q)ressly incorporated by reference into 
the instant disclosure (Spec, at 372). Many of the integrated circuit (IC) components that are shown in 
the schematic diagrams (e^, Figs. 6B-6D) are shown in extensive detail in the Motorola Schottkv TTL 
Data book with detailed design information and are discussed in the specification (See , e.g. . Spec, at 
300 et seq. y 



Electronic components are usually interconnected with discrete wires or printed wires between pins (terminals) on 
the components. The pins on integrated circuit components are often assigned schematic notations. These same 
schematic pin notations are shown with the integrated circuit components, for example, in Figs. 6B-6C. 
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The TTL integrated circuits (ICs) are designated S/N 7400 (or SN7400) ICs. Each type of IC 
con^)onent has a serial number with a prefix "74" and with a suflBx defining the type of IC con5)onent^^ 
For example, an SN7402 IC is a quad 2-input NOR gate, an SN7404 IC is a hex inverter, an SN741 1 
IC is a triple 3-ii^ut AND gate, and an SN74174 IC is a hex D-type fl^-flop with clear. See, e^, the 
Motorola Schottkv riL Data book at ii to vi. 

Many individual wire connections are shown connected to the logic gate, inverter, and flip-flop 
con5)onents. For exairq)le, near the lower right hand part of Fig. 6B, a wire CXRM is shown 
connected &om output pin-3 of OR-gate U18C (schematically referred to as signal U18C-3) and is 
shown connected to inpvi pin-1 of inverter USA (schematically referred to as signal USA- 1). 

The specification includes extensive detailed discussions of the dicuitry and the intercoimection 
thereof, as illustrated with the following representative quotation regarding Fig. 6B.^** 

R-register gating logic will now be discussed with reference to 

Fig6B. 

Gate U19C-1^^^ steers the load strobe U22B^3 to clock the 
register with the computer generated strobe to load the wmpubsr 
generated parameter into the related register. Steering signal U19C-3 
steers the computer pulse U19C-2 to the input of gate UlSC-1. Gate 
UlSC-3 combines the two mutually exclxisive clock signals, Ihe 
computer strobe and the line sync strobe to clock the XR-register 
CXRM with signal UlSC-3 for the computer strobe and on the rising 
edge of the line sync pulse. 

Gate U19C-10 steers the load strobe U22B-3 to clock the 
register with the con^uter generated strobe to load the con5)uter 
generated parameter into the related register. Steering signal U19C-9 
steers the computer pulse U19C-8 to the ii5)ut of gate U18C-9. Gate 



Letters are also used in the serial number to identify characteristics of the ICs. For example, an "F" is used to 
designate a fast SN7400 IC (SN74F00), an "L" is used to designate a low-power SN7400 IC (SN74L00), an "S" is used 
to designate a Schottky SN7400 IC (SN74S00), an "LS" is used to designate a low-power Schottky SN7400 IC 
(SN74LS00), and an "ALS" is used to designate an advanced low-power Schottky SN7400 IC (SN74ALS00). Sfifi, fi^fi,, 
the Motorola Schottlv TTL Data book at 1-2 (section 1 page 2). 

The circuits, signals, and interconnections quoted below are labeled consistent with the circuits, signals, and 
interconnections shown in Fig. 6B. This quoted material can be better understood if reference is made to Fig. 6B. 

"U19C- 1 ", for example, means the signal or connection at pin 1 of circuit "Ul 9C". Fig. 6B at the middle right side 
shows U19C-1 as being the output pin "1" of the circuit "U19C", which is labeled as an LS02 (74LS02) type integrated 
circuit. A 74LS02 integrated circuit is identified as a NOR circuit in the referenced integrated circuit Data Book and 
U19C in Fig. 6B is shown with a well known NOR gate symbol. 
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U18C-8 combines the two mutually exclusive clock signals, the 
con^uter strobe and the line sync strobe to clock the XR-register 
CXRL witii signal U18C-8 for the conq)uter strobe and on the rising 
edge of the line sync pulse. 

Gate U19D-1 steers the load strobe U22B^3 to clock the 
register with the coiiq)uter generated strobe to load the con^uter 
generated parameter into the related register. Steering signal U19EX-3 
steers the computer pulse U19D-2 to the input of gate U18C-4[.] Gate 
U18C-6 combines the two mutually exclusive clock signals, the 
computer strobe and the line sync strobe to clock the YR-register 
CYRM with signal U18C-6 for the computer strobe and on the rising 
edge of the line sync pulse. 

Gate U19D-13 steers the load strobe U22B-3 to clock the 
register with the computer generated strobe to load the computer 
generated parameter into the related register. Steering signal U19I> 12 
steers the computer pulse U19D-11 to the ir^)ut of gate U18C-12. 
Gate U18C-11 combines the two mutually exclusive clock signals, the 
conq)uter strobe and the line sync strobe to clock the YR-register 
CYRL with signal U18C-11 for the con:5)uter strobe and on the rising 
edge of the line sync pulse. 

See Spec, at 314-315 (emphasis and footnote added). 

Many individual wire connections are shown connected to the logic gate, inverter, and flip-flop 
components. See, e^, Figs. 6B-6AH. 

In view of the above exan^le, the application has an extensive enabling disclosure. Hence, the 
enablement rejections should be reversed. 



7,5.6 The Skill In The Relevant Arts Is fflgh. But The Examiner Misrepresented It As 
Being Low 

7.5.6,1 The SkiM In The Computer And Prng ranmiin g Arts Was High As Of The Effective 
Filing Date 

Notwithstanding the claimed invention being extensively supported by e>q)ress disclosures, the 
high skill in the art establishes extensive additional and alternative bases for enabling the instant claimed 
invention in the instant disclosure. 
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Even though it is not necessary in view of the high skill in the relevant arts, the plication 
discloses in great detail an actually reduced-to-practice "experimental system" that provides significant 
guidance to an artisan (e.g.; Sections 5.7 and 7.3.10). The Appellant has also disclosed video t^es in 
Disclosure Documents filed in the PTO showing operation of the reduced-to-practice system (Section 
7.3.16). This is in addition to the extensive top-down end-to-end disclosure (e.g.; Section 5.6). See 
also Sections 7.5.8 and 7.5.10. 

There should be no dispute, that the skill in the con5)uter arts was high as of the effective filing 
date of the instant ^plication (Section 7.5.6. 1). The early 1980s saw third generation microconq)uters 
(the Litel 80286 microcomputer), the second generation Apple con^uters (the Apple Macintosh 
personal computer), and the second generation IBM personal conq)uter (the IBM AT personal 
computer). See Section 9.3.^^^ 

The MPEP confirms the significant latitude in disclosing software aspects of inventions*^^^ 

The claimed invention subject matter need not be described literally, 
i.e., using the same terms, in order for the disclosure to satisfy the 
description requirement Software aspects of inventions may be 
described fimctionally. See Robotic Vision Sys. v. View Eng'g, Inc., 
112 F.3d 1163, 1166, 42 USPQ2d 1619, 1622-23 (Fed. Cir. 1997); 
Fonar Corp, v. General Electric Co., 107 F.3d 1543, 1549, 41 
USPQ2d 1801, 1805 (Fed. Cir. 1997); In re Hayes Microcomputer 
Prods., Inc., 982 F.2d 1527, 1537-38, 25 USPQ2d 1241, 1248-49 
(Fed. Cir. 1992). 

The fimctional disclosure of software aspects of inventions are also suitable for enablement: 

Although a specification that meets the written description requirement 
always satisfies the enablement requirement, the converse is not always 
true.... 

Hunter .^^"^ The skill in the art is very inqjortant to the issue of § 112-1 enablement ThePTOatMPEP 
2164.01 confirms that an enablement analysis must involve the perspective of "one reasonably skilled in 
the art" and include '^information known in the arf 



See, The Computer History Museum - Timeline available at 
http://www.computcrhistorv.org/timeline/tiTneline.php7timeline categorv^cmptrnaj;t visited June 1, 2005). 



233 



MPEP at § 2106, in discussing compliance with the written description requirement at B.l. (pp. 2100-20, Revision 2, 



dated May 2004). 
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See also United States v. Telectronics, Inc., 857 F.2d 778, 785, 8 
USPQ2d 1217, 1223 (Fed Cir. 1988) ('The test of enablement is 
whether one reasonably skilled in the art could make or xise the 
invention fix>m the disclosures in the patent coi5)led with information 
known in the art without undue e?q)erimentatioa'') A patent need not 
teach, and preferably omits, \^t is well known in die art /« re 
Buchner, 929 F.2d 660, 661, 18 USPQ2d 1331, 1332 (Fed. Cir. 
1991); Hybritech, Inc, v. Monoclonal Antibodies, Inc., 802 F.2d 
1367, 1384, 231 USPQ 81, 94 (Fed. Cir. 1986), cert, denied, 480 
U.S. 947 (1987); and Lindemann Maschinenfabrik GMBH v. 
American Hoist & Derrick Co., 730 F.2d 1452, 1463, 221 USPQ 
481,489 (Fed. Cir. 1984). 

In the present case, the skill in the relevant arts was high. The electronics art was highly predictable 
and con5)uter programming was routine. This is particularly so in this case because the starting point is 
the instant disclosure which includes the disclosed actually reduced-to-practice "e?q)erimental system" 
having extensive *^vorking examples" of corrqniler system in5)lementation, programming, and 
mathematical analyses. 

The Federal Circuit established that the skill in the relevant arts; here the electrical, conq)uter, 
and programming arts; was high as of the late 1960s, significantiy before the instant effective filing date, 
as established by the Federal Circmt. 

It is well established that the skill in the programming art was high as of 1 969: 
In [E>q)ert witness] Bell's deposition testimony ... he averred: 

Q. Would it have been obvious in June of *69 
for someone of ordinary skill to write the program for a 
computer to operate as a source data entry terminal 
given the functions of the source data entry temunal? 

A. Yes. 

Northem Telecom ^^^ 

It is well established that the skill in the logic design^^ art was high as of 1967: 



In re Hunter . No. 94-1301, 1995 U.S. App. LEXIS 15363, at *14 (Fed. Cir. June 19, 1995). 

Northern Telecom Inc. v. Datapoint Corp. . 908 F.2d 931, 15 USPQ2d 1321, 1329, (Fed. Cir. 1990), cert, denied, 498 
U.S. 970. 

"Logic design" is the design with digital "logic" (e.g.; AND gates, OR gates, NAND gates, and NOR gates) to 
implement digital devices (e.g.; digital processors). 
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DeGeorge need not disclose all circuit details of a word processor or 
the like. DeGeorge's expert witness Tanner, a graduate electrical 
engineer with years of design e;q)erience on word processors, testified 
that ''any logic designer of a normal ability should be able to inq)lenient 
functions given this much description [in the per se *670 disclosure] 
about them." ... 

It is undisputed that counters, con^arison circuits, and logic 
circuits for detecting input signals fix)m a word processor were all 
^miliar to those with skill in logic design, and particulariy printer control 
logic design, in 1967 . At that time^ there was nothing exotic or unique 
aboxit the logic elements of the TCCPI circuit and how they interfeced 
with signal generating control circuits in a word processor. 

DeGeoge.^^^ 

The CCPA and the Federal Circuit citing to hi re Fisher ''respecting enablemenf ' reiterated "the 

high level of predictability in mechanical or electrical environments". See Hormone , Hogan, and 

Fisher .^^^ The coxirts permit and actually prefer a disclosure to rely on what is known in the art and not 

to repeat that which is already known: 

If these bridge-gapping tools (the mp\A and the output) are disclosed, 
there would seem to be no cogent reason to require disclosure of the 
menial tools known to all who practice this art 

Sherwood .^^^ 

[P]aragraph 112-1 does not require that the specification contain what 
is well known to those skilled in the art Id: Lindemam 
Maschinenfabrik GMBH v. American Hoist & Derrick Co. > 730 F.2d 
1452, 1463, 221 U.S.P.Q. 481, 489 (Fed. Cir. 1984). 

Hvatt-^253 .^^ 



DeGeorge V. Bemier . 768 F.2d 1318, 226 USPQ 758, 762 (Fed Cir. 1985) (emphasis added). 

Hormone Research Foundario n Inc. v. Genentech Inc.. 904 F2d 1558, 15 USPQ2d 1039, 1048 (Fed Cir. 1990) 
(quoting In re Hogan . 559 F.2d 595, 194 USPQ 527, 537-538 (CCPA 1977)) (discussing In re Fisher, 427 F.2d 833. 166 
USPQ 18, 24 (CCPA 1970). 

In re Sherwood 613 F.2d 809, 816, 204 USPQ 537, 544 FN 8 (CCPA 1980), cert, denied 450 U.S. 994 (1981) 
(parenthetical expression added). 

^ In re Hvatt . Appeal No. 87-1597 in patent appUcation Serial No. 05/860,253 (Fed Cir. 1988) [herein Hyatt-'253 ] 
(unpublished decision). 
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Obviously, it is not necessary that an applicant be more specific than is 
required by section 1 12, portion [A] [para. 1]. Not every last detail is 
to be described, else patent specifications would turn into production 
specifications, which they were never intended to be. United States 
specifications have often been criticized as too cluttered with details to 
give an easy understanding of what the invention really is. 

Gay.^^ 

The U.S. Supreme Court established that a patent application is to be directed to a person 
skilled in the art and that knowledge which is common and well known is as if it were written out in the 
patent and delineated in the drawings: 



The specification ... proceeds to describe the mechanism of the 
invention by a description and reference to drawings ... all which would 
be incon5)rehensible to a person unacquainted with looms for weaving 
pile febrics, but very plain to one who understood their construction and 
operation at the date of the patent A person skilled in the art of 
constructing or using such looms ... woxild readily predate tiie 
meaning of the terms and the character of the in^rovement described.... 

When an astronomer reports that a comet is to be seen with the 
telescope in the constellation of Auriga, in so many hours and minutes of 
right ascension, it is all Greek to the unskilled in science; but other 
astronomers will instantiy direct their telescopes to the very point in the 
heavens where the stranger has made his entrance into our system. They 
understand the language of their brother scientist If a mechanical 
engineer invents an inq)rovement on any of the ^jpendages of a steam 
engine ... he is not obUged, in order to make himself understood, to 
describe the engine, nor the particular ^endage to which the 
inq)rovement refers, nor its mode of connection with the princq)le 
machine. These are already femiliar to others skilled in that kind of 
machinery. He may begin at the point where his invention begins, and 
describe what he has made that is new, and what it replaces of the old 
That which is common and well known is as if it were written out 
in the patent and delineated in the drawings. 



Loom. 



242 



241 



InreGav . 309 F.2d 769, 774, 135 USPQ 311, 316 (CCPA 1962). 



242 



Loom Co. V. Higg ins. 105 U.S. 580, 585 (1881) (enq)hasis added). 
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A proper consideration of the skill in the relevant arts establishes that the technology involved in 

the instant claims was well understood and highly predictable at the eflfective filing date. 

The Board, in a copending application, reversed enablement rejections stating:^^ 

... the fact that limitations are not described does not establish that it 
would take undue e?q)erimentation for one of ordinaiy skill in the art to 
make what is claimed. The level of skill in the pertinent arts of 
computers^ memory architecture, and computer programs was 
high Although the Wands factors are only for guidance, the examiner 
has not provided any e?q)lanation of why one of ordinary skill could not 
make the broadly claimed subject matter without undue 
e>q)erimentatioa We conclude that the examiner has Med to make out 
a prima facie case of lack of enablement, not that the claimed subject 
matter is enabled 

Similarly, the instant § 1 12-1 enablement rejections should also be reversed for failure to establish a 
prima fade case. 

The courts have established the high skill in the relevant arts at an early time in the evolution in 

the relevant arts. For example, the court in Robotic Visioa stated.-^ 

We have previously held in Hayes and in Fonar (after the 
district court decided this case) that when disclosure of software is 
required, it is generaUv sufficient if the functions of the software 
are disclosed it usually being the case that creation of the specific 
source code is within the skill of the art .... 

Further, the court in Hayes stated:^^ 

One skilled in the art would know how to program a 
microprocessor to perform the necessary steps described in the 
specification. Thus, an inventor is not required to describe every detail 
of his invention. An ^plicanf s disclosure obligation varies according to 
the art to which the invention pertains. Disclosing a microprocessor 
enable of performing certain fimctions is sufficient to satisfy the 
requirement of section 112, first paragr^h, when one skilled in the 



Ex parte Hvatt . Appeal No. 2002-0652, at 32-33 in patent q)plication Serial No. 08/465,072 (PTO Bd App. June 30, 
2003) [herein Hvatt-'072 ] (unpublished PTO decision) (emphasis added). See also Hyatt v. Dudas, No. 04-CV-l 139) 
(HHK)(D.D.C.) 

Robotic Vision Systems, Inc, y, View Engineering Inc, 112 F.3d 1163, 42 USPQ2d 1619, 1622-23 (Fed Cir. 1997). 

In re Haves . 982 F.2d 1527, 25 USPQ2d 1241 (Fed. Cir. 1992). 
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relevaat art would understand what is intended and know how to cany 
it out 

The filing date of the plication involved in Haves was June 19, 1981. 

Still further, the court in Fonar stated.-^ 

As a general rule, where software constitutes part of a best 
mode of carrying out an invention, description of such a best mode is 
satisfied by a disclosure of the functions of the software . This is 
because, normally, writing code for such software is within the skill of 
the art, not requiring undue e?q)erimentation, once its ftmctions have 
been disclosed It is well established that what is within the skill of the 
art need not be disclosed to satisfy the best mode requirement as long 
as that mode is described. Stating the functions of the best mode 
software satisfies that descrq)tion test We have so held previously and 
we so hold today .... Thus, flow charts or source code listings are not a 
requirement for adequately disclosing the functions of software. 

The filing date of the plication involved in Fonar was March 17, 1972. 

As recently as 2004, the Federal Circuit in Chiron stated:^^ 

Moreover, the prior ^plication must enable one of ordinary 
skill in the art to practice 'the full scope of the claimed inventioa' In re 
Wright .... Clarifying this principle, this court has e5q)lained: 'That is not 
to say that the specification itself must necessarily describe how to make 
and use every possible variant of the claimed invention, for the artisan's 
knowledge of the prior art and routine e?q)erimentation can often fill 
g^s, interpolate between embodiments, and perhaps even extrapolate 
beyond the disclosed embodiments, depending upon the predictability 
of the art.' 

Yet fijrther, the CCPA in Bowen stated.-^^ 

As we explained in In re Fisher . 57 CCPA at 1 108, 427 F.2d 
at 839, 166 USPQat24: 

In cases involving predictable factors^ such as 
mechanical or electrical elements , a single embodiment 
provides broad enablement in the sense that, once imagined. 



Fonar v. General Electric . 107 F.3d 1543, 41 USPQ2d 1801 (Fed. Cir. 1997) (emphasis added). 
Chiron V. Genentech . 70 USPQ2d 1321, 1325 (Fed. Cir, 2004). 
In re Bowen . 492 F.2d 859, 181 USPQ 48 at 50 (CCPA 1974). 
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Other embodiments can be made without difficulty and their 
performance characteristics predicted by resort to known 
scientific laws. In cases involving uq)redictable factors, such as 
most chemical reactions and physiological activity, the scope of 
enablement obviously varies inversely with the degree of 
uipiedictability of the fectors involved 

Of course, this discxission would not be con:5)lete without addressing Sherwood . The filing date 
of the q>plication involved in Sherwood was April 14, 1975. The CCPA in Sherwood established that 
*ihe touchstone [for § 1 12-1] is the content, not the form", and that § 1 12-1 can be satisfied with a 
^Verbal flow charf':^^ 

Taking into account the expert opinions found in the two 
affidavits, it would ^pear that the detailed disclosure of the analog 
method in combination with the suggestion that a digital method should 
be used might be more enlightening to one having ordinary skill in the art 
than the con5)uter listing or flow chart required by the PTO. We view 
the PTO's requirement as quite formalistic in view of the verbal flow 
chart provided by Reliant in the specification. In any event, the 
touchstone is the content not its form . 

The CCPA in Sherwood then applied this century-old U.S. Supreme Court wisdom to computer 

250 

programming: 

In general, writing a conq)uter program may be a task requiring 
the most sublime of the inventive feculty or it may require only the 
droning use of a clerical skill. The difference between the two extremes 
Ues in the creation of mathematical methodology to bridge the gap 
between the information one starts with (the **ii5)uf and the information 
that is desired (the "outpuf 0- If these bridge-gaping tools are 
disclosed, there would seem to be no cogent reason to require 
disclosure of the menial tools known to all who practice this art. 

In assessing any con^uter-related invention, it must be 
remembered tiiat the programming is done in a computer language. The 
computer language is not a conjuration of some black art, it is simply a 
highly structured language. Analogously, if a person were to e?q)ress a 
con5)lete thought in German, it would be no trick for a translator to 
convert that thought into a palpable English form. The thou^t, thus 



In Re Sherwood . 613 F.2d 809, 204 USPQ 537, 544-545 n.8 (CCPA 1980) (enq)hasis added). 

In Re Sherwood, 613 F.2d 809, 204 USPQ at 544, 544 n.6. and 544-545 n.8, respectively (CCPA 1980). 
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e?q)ressed, might not be worthy of Shakespeare, but it would be 
understandable to one \^iio uses the English language. Similarly, the 
conversion of a conq)lete thought (as ejq)ressed in English and 
mathematics, i.e., the known inputy the desired output, the mathematical 
e>q)ressions needed and the methods of using those expressions) into 
the language a machine understands is necessarily a mere clerical 
fimction to a skilled programmer. 

Taking into account the expert opinions found in the two 
affidavits, it would appear that the detailed disclosure of the analog 
method in combination with the suggestion that a digital method should 
be used might be more enlightening to one having ordinary skill in the art 
than the corr^uter listing or flow chart required by the PTO. We view 
the PTO's requirement as quite formalistic in view of the verbal flow 
chart provided by ^pellant in the specification. In any event, the 
touchstone is the content, not its form. 

In view of the above and in addition to the extensive enabling disclosure in the instant 
^plication, the skill in the art provides still further basis for enablement. In the instant plication, the 
skiU in the relevant art was high and the disclosure has fer more than is necessary, including an actually- 
reduced-to-practice embodiment and an extensive top-down end-to-end disclosure (e.g.; Section 5.6), 
If the Examiner had properly analyzed the skill in the art regarding the § 1 12-1 enablement rejections, 
such an analysis would have revealed that the claims do indeed meet the § 1 12-1 enablement 
requirement. Hence, the § 1 12-1 enablement rejections should be reversed. 

7.5.62 The Examiner Misrepresents The Skill In The Art 

The Examiner misrepresents the skill in the relevant arts as being low at the effective filing date 
of the instant ^plicatioa However, it is well established that the skill in the relevant arts was high at the 
effective filing date. See Sections 7.5.6.1 and7.5.8.3. Thus, for this reason alone, the § 112-1 
enablement rejections fail to establish a prima fade case. 

The Examiner cites to references that are si^jposed to attempt to establish a low skill in the art 
but, if anything, establishes the high skill in the art (discussed below). The Examiner cites to Sullivan, 
Rogoff, Hudson, and EgeU to attenq)t to create a low skill in the art and lack of enablement issue, but 
this position is erroneous. These references contradict the Examiner's positioa 
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The Examiner draws self-serving conclusions fiom Sullivan, RogofiF, Hudson, and Egeli, which 
does not establish the skill in the art nor lack of enablement for the instant ^plication These references 
are not authorities regarding the '"requirements" for enablement, they are references selected by the 
Examiner to attempt to show a low skill in the art Remarkably, these references help establish the 
Appellant's position that the skill in the relevant arts was high. Second, Hudson and Egeli are articles 
that bear no presumption of enablement or other credible basis for the Exan^ner's conclusions. Articles 
do not have to be enabling and do not establish a low skill in the art. 

Sullivan and Rogoff are patents which show enablement for the invention claimed therein, not 
necessarily for some other non-claimed invention. 

As an cxaxaple, these references lack the detailed schematic diagrams such as provided in the 
instant disclosure. The general block diagrams in SuUivan, RogofiF, and Egeli and the absence of even a 
block diagram in Hudson contradict the Examiner's positioiL In contrast, the instant q)plication 
discloses not only detailed block diagrams in a top-down end-to-end format (e.g.; Section 5.6) but 
provides detailed schematic diagrams for an actually reduced-to-practice "experimental system". Thus, 
independent of the skill-in-the-art, the extensive disclosure in the instant plication is significantly more 
enabhng then the disclosure in these references. 

As another example, these references lack the detailed theoretical background disclosed in the 
instant disclosure. The sparse equations, cartoons, and discussions in these references hardly match the 
derivation of the window geometries (e.g.. Figs 2A-2G, Spec, at 75-93) and the other disclosures of 
the theoretical background provided in the instant application. For example, see Sullivan's terse cartoon 
(Fig. 2A) and RogofiPs terse cartoons (Figs. 1 and 2). In contrast, the instant disclosure provides 
extensive theoretical background for the software and hardware in5)lementations. See, e^g,. Figs. 2C- 
2G and the Spec, at 80-92 related thereto. 

As yet another example, these references use what ^pear to be blocks designed specifically for 
the systems, yet the instant disclosure incoiporates many commercially available products (in addition to 
specifically designed software and hardware) ranging fiom commercially available integrated circuits to a 
commercially available con^uter and (xymputex operating system software. 
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As yet another exan^le, the instant plication discloses ii^ut and ou^ut software (e.g.; with a 
commercially available operating system program) and irq)ut and output hardware (e.g.; with 
commercially available conq)uter input^output circuit cards). 

The skill in the art was sufficient to enable an artisan to practice the invention by merely 

disclosing *1he functions of the software": 

We have previously held in Hayes and in Fonar (after the 
district court decided this case) that when disclosure of software is 
required, it is generally sufflcient if the functions of the software 
are disclosed it usually being the case that creation of the specific 
source code is within the skill of the art .... 

Robotic Visioa ^^^ 

The MPEP confirms that "[s]oftware aspects of inventions may be described fimctionally":^^^ 

The claimed invention subject matter need not be described literally, 
i.e., using the same terms, in order for the disclosure to satisfy the 
description requirement Software aspects of inventions may be 
described functionally. See Robotic Vision Sys, v. View Eng'g, Inc., 
112 F.3d 1163, 1166, 42 USPQ2d 1619, 1622-23 (Fed. Cir. 1997); 
Fonar Corp, v. General Electric Co,, 107 F.3d 1543, 1549, 41 
USPQ2d 1801, 1805 (Fed. Cir. 1997); In re Hayes Microcomputer 
Prods,, Inc, 982 F.2d 1527, 1537-38, 25 USPQ2d 1241, 1248-49 
(Fed. Cir. 1992). 

However, the Examiner misrepresents the extensive functional disclosures of the "[s]oftware aspects" in 
the instant disclosure. 

The CCPA in Sherwood established that *the touchstone [for § 1 12-1] is the content, not the 
form", and that § 1 12-1 can even be satisfied with a 'Verbal flow chart'' (e.g.; Section 7.5.6.1).^^^ See 
also , e.g. . Section 7.3.1 1 for a discussion of software disclosure. 

Further, the Examiner misrepresents the relevant skill in flie art It is well established that the skill 
in the art was high (Section 7.5.6. 1). 



Robotic Vision Systems. Inc. v. View En^neering Tnc , 1 12 F.3d 1 163, 42 USPQ2d 1619, 1622-23 (Fed Cir. 1997). 

MPEP at § 2106, in discussing compliance with the written description requirement at B.l. (pp. 2100-20; Revision 2, 
May 2004). 

In Re Sherwood. 613 F.2d 809, 204 USPQ 537, 544-545 a8 (CCPA 1980). 
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In view of the above, the Examiner's skill in the art related references contradict the Examiner's 
position regarding skill in the art 

1.5 J The Examiner Has Not Established Why It Would Take Undue Experimentatioii For 
An Artisan To Make Or Use The aaimed Invention. Particularlv In View Of The 
Extensively Disclosed ActuaUv Reduced-To-Practice "Experimental System^' 

7.5,7,1 Introduction 

Enablement is based i5)on an artisan being able to make and use the claimed invention without 
undue experimentation (Section 7,5.2). However, the Exanraier has not established that any 
experimentation is necessary much less undue experimentation (e.g.; Section 7.5.8), nor that an artisan 
would not be able to make the claimed invention (Section 7.5.7.3), nor that an artisan would not be able 
to use the claimed invention (Section 7.5.7.2). This is not surprising; because the skill in the art was high 
(Section 7.5.6. 1), because the relevant arts are computer systems and progranmiing (Section 7.3. 1 1), 
because of the extensive disclosure (e.g.; Section 5), and because of the law on experimentation 
(Section 7.5 .8.2); it is unlikely that the Examiner could establish any e7q}erimentation much less undue 
e?q)erimentatioa 

The Examiner goes on and on misrepresenting the skill in the art and misrepresenting the 
disclosure, but the Examiner avoids the fimdamental issues of (a) making and using a con^uter system in 
view of the extensive disclosure and in view of Fonar , Haves , and Sherwood ^"* (Sections 7.4.2, 7.5.2, 
7.5.6. 1 , and 7.5.8.4). and (b) what constitutes undue e?q)erimentation in view of the high skill in the art, 
the extensive disclosure, and the law o fNorwest WICOR . and United Stationers ^^^ (e.g.; Section 
7.5.8.3). Clearly, dealing with these issues would defeat the enablement rejections on the merits. 



Fonar Corp. v. General Flectric Co, 107 F.3d 1543, 41 USPQ2d 1801 (Fed. Cir. IQQT^rTn re Haves Microcomnuter 
Products Inc. . 982 F.2d 1527, 25 USPQ2d 1241 (Fed Cir. 1992); In Re Sherwood , 613 F.2d 809, 204 USPQ 537 (CCPA 
1980). 

Norwest Corporarion and S ubsidiaries v. rnmmissinner of Internal Revenue, 110TC454, 507-508 (1998); 
Inc.. and Subsidiaries v. United States. 1 16 F. Supp. 2d 1028, 1035-36 (E.D. Wis. 2000);UnitCd StationcrS, IPC. Y. 
United States 163 F.3d 440, 445^6 (7th Cir. 1998). 
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Conversely, disregarding these issues defeats the enablement rejections because of the Examiner's 
failure to establish a prima facie case. 

7.5 J.2 The Examiner Has Not Established Why Undue Experimentatioii Would Be 
Required To Use The Claimed Invention 

The Examiner has not established why an artisan could not use the claimed invention without 
undue experimentation. But this is not surprising, how would the Examiner convince the Board that an 
artisan would have a problem using a conq)uter system, particularly a conq)uter system that is so 
extensively disclosed? Of course an artisan would not have a problem using such a con5)uter system. 
The reason that the Examiner does not clearly address this issue must certainly be because an artisan 
would readily be enabled to use such a conq)uter system and such an analysis would defeat the 
enablement rejections. 

MPEP at 2164.01(c) confirms that the instant disclosure provides much more than is necessary 

for utility of the claimed invention - thus "35 U.S.C. 1 12 is satisfied": 

If a statement of utiUty in the specification contains within it a 
connotation of how to use, and/or the art recognizes that standard 
modes of administration are known and contemplated, 35 U.S.C. 112 
is satisfied 

Thus, an artisan would readily be able to use the extensively disclosed coiiq)uter system. Further, the 
instant disclosure provides many exanq)les of how to use the disclosed actually reduced-to-practice 
"e^erimental system" and video tapes of the disclosed actually reduced-to-practice "experimental 
system" being used. 

In view ofthe above, there shoidd be no question that the instant ^Ucation^^ § 112-1 
regarding how to use the claimed invention without undue e;q)erimentation. 

7,5.7.3 The Examiner Has Not Established Why Undue Experimentation Would Be 
Required To Make The Claimed Invention 

The Examiner has not estabhshed v/by an artisan could not make the claimed invention without 
undue e?q)erimentatioa But this is not surprising, how would the Examiner convince the Board that an 
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artisan would have a problem making a con5)iiter system, particularly a con5)uter system that is so 
extensively disclosed? Of course an artisan would not have any trouble making such a con5)uter 
system. The reason that the Examiner does not clearly address this issue must certainly be because an 
artisan would readily be enabled to make such a con5)uter system and such an analysis would defeat the 
enablement rejections. 

The Examiner has not established why an artisan coxild not use the claimed invention for the 
reasons discussed above (Sections 7.5.7. 1 and 7.5.7.2) regarding the issue of use of the claimed 
inventiorL For exanq)le, an artisan would readily be able to make the extensively disclosed computer 
system invention fixm commercially available products; e.g.; the disclosed commercially available 
conq)uter, software, and integrated circuits. Further, an artisan would readily be able to make the 
extensively disclosed custom software and hardware features fiom well known programming (e.g.; 
Basic) and electronic wiring (wire wr^) methods as disclosed for the "e>q)eriinental system". Fiirfher, 
the instant disclosure provides many exaii5)les of how to make the disclosed actually reduced-to- 
practice "experimental system". This is particularly so in view of the law of enablement (Section 7.5.2). 
See also , e.g. : Fonar . Haves , and Sherwood ^^^ (Sections 7.4.2, 7.5.2, 7.5.6.1, and 7.5.8.4). 

This is particularly so becaxise it is well established that the computer art does not need the type 
ofdisclosure demanded by the Exaniiner(Sectioiis 7.4.2, 7.5.2, 7.5.6.1, and 7.5.8.4) and for the 
additional reason that the ^plication includes extensive disclosure of the actually reduced-to-practice 
"experimental system" (Sections 5.7 and 7.3.10). 

In view of the above, there shoxild be no question that the instant plication satisfies §112-1 
regarding how to make the claimed invention. 



Fonar Corp. v. General Electric Co, 107 F.3d 1543, 41 USPQ2d 1801 (Fed Cir. 1997V In re Haves Microcomputer 
Products Inc. . 982 F.2d 1527, 25 USPQ2d 1241 (Fed Cir. 1992); Tn Re Sherwood . 613 F.2d 809, 204 USPQ 537 (CCPA 
1980). 
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7,5,8 The Examiner Has Not Established That Any Experimentatioii Would Be Required In 
View Of The Actually Reduced-To-Practice "Experimental System'' And The 
Extensiye Disclosure 

7,5,8,1 Introduction 

Enablement is established, as here, when there is no '\indue e?q)erinientation". 

The test of enablement is whether one reasonably skilled in the 
art could make or use Ihe Invention ftom the disclosures in the patent 
coi5)led with information known in the art without undue 
e}q)erimentatioa 

Telectronics .^^^ The PTO confirms that "e>q)erimentation" is the standard for enablement MPEP 
2164.01. 

The standard for determining whether the specification meets the 
enablement requirement was cast in the Siq)reme Court decision of 
Mineral Separation v. Hyde, 242 U.S. 261, 270 (1916) which 
postured the question: is the e?q)eruhentation needed to practice the 
invention undue or unreasonable? That standard is still the one to be 
appUed. In re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 
(Fed. Cir. 1988). Accordingly, even though the statute does not use the 
term ^hindue experimentatioa" It has been interpreted to require that the 
claimed invention be enabled so that any person skilled in the art can 
make and use the invention without undue e5q)erimentation. In re 
Wands, 858 F.2d at 737, 8 USPQ2d at 1404 (Fed. Cir. 1988). See 
also United States v. Telectronics, Inc., 857 F.2d 778, 785, 8 
USPQ2d 1217, 1223 (Fed Cir. 1988) ('The test of enablement is 
whether one reasonably skilled in the art could make or use the 
invention fix)m the disclosures in the patent coi5)led with information 
known in the art without undue e>q)erimentatiorL") 

Hence, if there is no undue experimentation, enablement is established. 

The Examiner has not established any experimentation at all, relying entirely on conclusory 
statements that there is undue e?q>erimentatiQn (see, e^, prior Action at 21, 22, 23, and 24). This is 
fatal to the § 1 12-1 enablement rejections particularly in view of the clear law on e>q)erimentation 



United States v . Telectronics. Inc. . 857 F.2d 778, 785, 8 USPQ2d 1217, 1223 (Fed Cir. 1988). 
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(Section 7.5.8), This was confinned by Judge Lindquist in Hyatt- *053 . in reversing an enablement 
rejection under § 112-1: 

OPINION ♦ * * 

Nor has the examiner addressed the 'hmdue e}q)erimentation'' aspect of 
enablement other than to just conclude that undue e?q)erimentation 
would be required for enablement We will not sustain the rejectioa 

The nature of e>q)erimentation is articulated in Norwest WICOR, and United Stationers (e.g.: 
Section 7.5.8.2),^^^ as discussed below. Sinq)ly stated, e3q)erimentation involves technical uncertainty 
about the possibility of developing a system fix)m the start of the project (in the instant case, the filing of 
the ancestor application). These authorities establish that software development is routine and does not 
involve experimentation unless it satisfies certain legal requirements. However, in the present case, 
where an artisan is starting with the disclosed actually reduced-to-practice "e?q)erimental system" and 
other disclosures and where the rejection does not address uncertainty in making or using the invention, 
there should be no e>q)erimentation and certainly not undue e3q)erimentation. 

The established test for e?q>erimentation is technical *^mcertainty fiiom the outset" (discussed 
below). Singly stated, this means technical uncertainty about the possibility of developing the product 
fiom the start of the project In this case, the start of the project is the instant disclosure including the 
disclosed actually reduced-to-practice "e>q)erimental system". 

The issue here is whether an artisan; starting witii tiie disclosed actually reduced-to-practice 
"e?q)erimental system", the additional disclosure in the instant plication, and the skill in the art; would 
be enabled to make and use the claimed inventioa This starting point is the "outset. The test, according 
to the law on e?q)erimentation, is whether an artisan making and using the claimed invention in this 
environment would be ''uncertain at the outset" 

The conclusion in this case must be that, "at the outset*', it was not uncertain that an artisan 
would be enabled to make and use the claimed inventioa Starting with the disclosed actually reduced- 



Ex parte Hvatt . Appeal No. 532-38, Paper No. 32 at 2-3 in patent application Serial No. 05/948,053 (PTO Bd. App. 
April 20, 1984) [herein Hyatt-'053 ] (unpublished PTO decision). 

Norwest Corporarion and Subsidiaries v. CnmmiRsinner of Internal Revenue. 1 10 TC 454, 507-508 (1998); MCQE. 
Inc. and Subs idiaries v. United States . 1 16 F. Supp. 2d 1028, 1035-36 (E.D. Wis. 2000); United Stationers. Inc. v. 
United States . 163 F.3d 440, 445^6 (7di Cir. 1998). 
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to-practice "e>q)erimental system", the additional disclosures in the instant q>plication, and the skill in the 
art; there should be no question that an artisan would have been enabled to make and use the claimed 
inventioa 



7.5.8,2 The Established Law On Experimentatioii 

The established law on the nature of e?q)erimentation is articulated by Norwest WICOR, and 
United Stationers ^^^ - technical uncertainty about the possibility of developing the product fiom its 
outset. 

The court in WICOR stated: 

The government responds that the WICOR project did not involve 
developing a new conq)uter system in which the design was uncertain at 
the outset. 

The plaintiff Med to present evidence that the means for 
achieving the final result of the WICOR project were uncertain at the 
outset. 

116 F. Supp. 2d at 1035. 

The plaintiff failed to present evidence that the means for 
achieving the final result of the WICOR project were uncertain at the 
outset. For exanqjle, Paul Kowalski, the WICOR credit team leader, 
testified that the WICOR project team followed a tried and tme data 
processing approach - the DB-2 system. Perh^s most telling is 
Kowalski's acknowledgment that the data processing system utilized by 
WICOR was not new, although it was new to WICOR (Kowalski 
Dep. at pp. 28-29). However, a method does not constitute a process 
of e7q)erimentation sin^)ly because the method is experimental to a 
specific ta?q)ayer. Rather, the method must be experimental to the 
relevant field - in this case, conq)uter science. Kowalski's testimony 
beUes the plaintiff's assertion that the WICOR project was experimental 
to the field of corr5)uter science. 

116F. Supp. 2d at 1035-36. 



Norwest Coiporation and Subftidiariffff v. Cftinniissionffr of Tntcmal ReYcnuc, 1 10 TC 454, 507-508 (1998); WICQR, 

Inc.. and Suhsidiaries v. United States. 116 F. Siqyp. 2d 1028, 1035-36 (E.D. Wis. 2000); United StationgrS, IflC. Y. 
United States . 163 F.3d 440, 445-46 (7th Cir. 1998). 
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The court is persuaded by the testimony offered by the 
government's experts - I>r. Srivastava and Thomas Niccum - that the 
project did not involve identification of models or theories of computer 
science using a process of experimentation and that there was not a 
systematic research-oriented process by which data was collected for 
analysis of con^eting hypotheses. Although WICOR developed 
"lessons learned" reports, these reports were informal and only 
identified miscellaneous programming errors. The court concludes that 
the WICOR project did not constitute a process of e3q)erimentation. 

116 F. Supp. 2d at 1036. 

According to USFs dictionary, an e?q)eriment is "... a test, trial, or 
tentative procedure, an act or operation for the purpose of discovering 
something unknown or of testing a principle, supposition, etc." 
Appellant's Br. at 23 (citing Random House College Dictionary 465 
(rev. ed. 1984)). 

163 F.3d at 445 (alteration in original). 

The legislative history of § 41(d)(1)(C) bolsters this conclusioiL 
The Conference Report e?q)lains the meaning of the process of 
experimentation test: The term process of e?q)erimentation means a 
process involving the evaluation of more than one alternative designed 
to achieve a result where the means of achieving that result is uncertain 
at the outset This may involve developing one or more hypotheses, 
testing and analyzing those hypotheses (through, for exair5)le, modeling 
or simulation), and refining and discarding the hypotheses as part of a 
sequential design process to develop the overall component 

Thus, for exair^)le, costs of developing a new or improved 
business component are not eligible for the credit if the method of 
reaching the desired objective (the new or in^roved product 
characteristics) is readily discernible and ^plicable as of the beginning 
of the research activities, so that true experimentation in the scientific or 
laboratory sense would not have to be undertaken to develop, test, and 
choose among viable alternatives .... Engineers who design a new 
computer system, or who design in^)roved or new integrated circuits for 
use in computer or other electronic products, are engaged in qualified 
research because the design of those items is uncertain at tiie outset and 
can only be determined through a process of experimentation relating to 
specific design hypotheses and decisions as described above. 

163 F.3d at 445-46 (alteration in original). 

H.R. Conf. Rep. No. 99-841, at n-72 (1986).... The Report suggests 
that qualifying research must from its outset involve some technical 
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uncertainty about the possibility of developing the product See 
Norwest, 1998 U.S. Tax Ct LEXIS 32, P 52J58, at 4655 
(discussing the ^^required uncertainty cf. TSR, 96 T.C at 920-21. 

163 F.3dat446. 

None of the summaries, however, describes any technical uncertainty 
about actually developing the programs, Conq)are Norwest, 1998 U.S. 
Tax Ct. LEXIS 32, P 52, 758, at 4670 (programming project did not 
constitute qualified research because, in part, it did not involve technical 
risk). Nor were there any doubts about the ability of conq)uters to 
perform the invoicing, billing and marketing tasks. That is, there was 
sin5)ly no technical uncertainty ftom the outset We therefore conclude 
that USFs development of the eight programs did not involve a process 
of e3q)erimentation and that the district court did not cleariy err in 
concluding that the projects did not involve the level of uncertainty 
necessary to clear this hurdle. 

163 F.3dat446. 

D. THE PROCESS OF EXPERIMENTATION TEST 

The process of e?q)erimentation test requires that substantially 
all of the activities viiich constitute elements of a process of 
e?q)erimentation relate to a new or inpx)ved function, performance, 
reliability, or quality. The process of e5q)erimentation test, \\4iich is 
referenced in the discovery test, is e;q)lained by Congress as follows: 

The term process of e>q)erimentation means a process involving 
the evaluation of more than one alternative designed to achieve a result 
\\4iere the means of achieving that result is uncertain at the outset This 
may involve developing one or more hypotheses, testing and analyzing 
those hypotheses (through, for exan5)le, modeling or simulation), and 
refining or discarding the hypotheses as part of a sequential design 
process to develop the overall con^onent 

1 10 T.C. at 495-96. 

Thus, for example, costs of developing a new or in^roved 
business component are not eligible for the credit if the method of 
reaching the desired objective (the new or improved product 
characteristics) is readily discernible and ^plicable as of the beginning 
of the research activities, so that true e?q)erimentation in the scientific or 
laboratory sense would not have to be undertaken to develop, test, and 
choose among the viable alternatives. 

110 T.C. at 496, 
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Unlike the regulations under section 174, vMch are silent about 
the means of discovering information, the conference report 
accompanying the TRA 1986 made it clear that a more structured 
method of discovery is required with respect to section 41 , By requiring 
that at the outset uncertainty exist about the ability to develop the 
product in the scientific or laboratory sense, the process of 
e?q)erimentation test is aimed at eliminating uncertainty about the 
TECHNICAL ability to develop the product - as opposed to 
uncertainty as to whether the product can be developed within certain 
business or economic constraints, even though the ta3q)ayer knew that it 
was technically possible to develop it 

110T.C.at496. 

As evidence of the required uncertainty, Congress mandated 
the evaluation of more than one alternative, vAnch in turn may require 
the use of a structured process of e?q)erimentation through the 
continuous development of hypotheses that require testing and analysis 
until the method for reaching tiie objective is discovered. Congress did 
not specify that any particular number of hypotheses be developed by 
the ta?q)ayer, but the more hypotheses that are developed, tested, and 
analyzed, the more hkely the project will satisfy the process of 
e?q)erimentation test 

110T.Cat496. 

This test also requires that "substantially all" of the activities 
constitute elements of a process of e?q)erimentation. This requirement 
raises two questions: (1) What does the term "substantially all" mean? 
and (2) what activities come within the elements of a process of 
e;q)erimentation? .... 

We agree with respondent and hold that in the context of 
section 41, the term "substantially all" refers to at least 80 percent of the 
activities that constitute elements of a process of e>q)erimentatioa This 
interpretation is consistent with the existing definition of "substantially 
all" in the regulations under section 41 with respect to qualified wages. 

110T.C.at497. 

Congress indicated in the conference report accon^)anying the 
TRA 1986 those elements which constitute a process of 
e>q)erimentation. They include the developing, testing, and analyzing of 
hypotiieses. They do not incliide activities performed after commercial 
production or implementation or otherwise set forth in section 41(d)(4). 
See H. Conf. Rept. 99-841 (Vol. II), supra at 72, 1986-3 C.B. 
(Vol 4 ) at 72. However, in the case of internal use software, 
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excq)tions are made for the modifications of commercially available 
software. See infira. 

Thus, at least 80 percent of the activities engaged in by a 
taxpdiyQT with respect to the preproduction or in^lementation 
development of a product must involve the development, testing, and 
analysis of hypotheses that are designed to eliminate technical 
uncertainty as to the development of that product. This then raises the 
issue of which activities in a project are to be examined together and 
which are to be examined separately for purposes of section 41. 



hi that regard, the court found that the ta?qpayer did not expmd or refine 
existing principles of conq)uter science, stating: **Rather, Stationers 
merely ^plied, modified, and at most, built upon, pre-existing, 
technological information already siqjplied to it This is a fir-cry fixjm 
what Congress contemplated when it spoke of research directed at the 
^principles of computer science' " 982 F.Supp. at 1284. 



110T.C.at502. 

7,5>8.3 The Electronics And Programming Arts Are Very Predictable 

It is black-letter law that the electronics and programming arts were very predictable. See the 
law cited below. 



As we explained in In re Fisher, 57 CCPA at 1 108, 427 F.2d at 839, 
166USPQat24: 

In cases involving predictable factors, such as mechanical 
or electrical elements . a single embodiment provides broad 
enablement in the sense that, once imagined other embodiments can 
be made without difficulty and their performance characteristics 
predicted by resort to known scientific laws. In cases involving 
uiq)redictable factors, such as most chemical reactions and physiological 
activity, the scope of enablement obviously varies inversely with the 
degree of unpredictabihty of the fectors involved. 



InreBowen . 492 F.2d 859, 181 USPQ 48, 50 (CCPA 1974) (enq)hasis added). 



110T.C.at497. 



Bowea 



261 
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In cases involving predictable factors, such as mechanical or electrical 
elements, a single embodiment provides enablement in the sense that, 
once imagined, other embodiments can be made without difficulty and 
their performance characteristics predicted by resort to known scientific 
laws. In cases involving uipredictable factors, such as most chemical 
reactions and physiological activity, the scope of enablement obviously 
varies inversely with the degree of ui5)redictability of the factors 
involved 

InreFishen 427 F.2d 833, 166 USPQ 18, 24 (CCPA 1970) 

'We adhere to what was there said [in In re Fisher ] concerning the high 
level of predictability in mechanical or electrical environments and the 
lower level of predictability e3q)ected in chemical reactions and 
physiological activity." 

Hormone Research Foundation Lie, v. Genentech Lie. 904 F.2d 1558, 15 USPQ2d 1039, 1048 
(Fed. Cir. 1990) (quoting Inr^Hogaa 559 F.2d 595, 606, 194 USPQ 527, 537-38 (CCPA 1977)). 

In In re Fisher , . ., this court set forth the basic considerations 
respecting enablement and the potential for domination of future 
developments, describing the effect of predictabiUty factors iqjon those 
considerations. We adhere to what was there said concenung the high 
level of predictabiUty in mechanical or electrical environments and the 
lower level of predictability e?q)ected in chemical reactions and 
physiological activity. 

hireHogaa 559 F.2d 595, 194 USPQ 527, 537-38 (CCPA 1977). 

Further with respect to the prima fecie case of non-enablement, 
we note that a single embodiment may provide broad enablement m 
cases involving predictable factors, such as mechanical or 
electrical elements . 

Hitzemana^^^ 



The scope of the required enablement varies inversely with the 
degree of predictabihty involved, but even in unpredictable arts, a 



Ex parte Hitzeman . 9 USPQ2d 1821, 1823 (Bd. Pat App. & Int. 1988) (emphasis added). 
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disclosure of every operable species is not required A single 
embodiment may provide broad enablement in cases involving 
predictable factors, such as mechanical or electrical elements . In 
re Vickers, 141 F.2d 522, 526-27, 61 USPQ 122, 127 (CCPA 
1944); In re Cook, 439 F.2d 730, 734, 169 USPQ 298, 301 (CCPA 
1971). 

MPEP 2164.03 (emphasis added). The PTO presents its definition for ^'predictability'' in MPEP 
2164.03: 

The ^'predictability or lack thereof in the art refers to the abiUty 
of one skilled in the art to extr^olate the disclosed or known results to 
the claimed inventioa If one skilled in the art can readily anticipate the 
eflFect of a change within the subject matter to ^\iuch the claimed 
invention pertains, then there is predictabiUty in the art. 

It is well established that the electronic art is highly predictable: 

Where, as here, a claimed genus represents a diverse and relatively 
poorly understood groxq) of microorganisms, the required level of 
disclosure will be greater than, for example, the disclosure of an 
invention involving a '^predictable" fector such as a mechanical or 
electrical element 

Vaeck.^^^ see also MPEP 2164.03. 

Furthermore, the programming art is as predictable as the electrical art: 

"[it is a] fundamental and well understood tenet of the confuting art 
[that] ... *[a]ny software process can be transformed into an equivalent 
hardware process, and any hardware process can be transformed into 
an equivalent software process.'" See Ed KUngler [sic, Klingman], 
Microprocessor Systems Design 5 (1977). Dr. Rhyne stated that this 
"dualistic transformation," known as the 'liardware-Zsoflware" tradeoff, 
effectively means that the selection of a software pointer for a 
microprocessor versus a hardware switch to control a microprocessor- 
based system is sin:5)ly a matter of design choice. This record evidence 
shows that one of skill in the art would recognize these alternative 
systems as interchangeable substitutes. 

Overhead Door.^^ 



InreVafick 947 R2d 488, 20 USPQ2d 1438, 1445 (Fed Cir. 1991). 

Overhead Door v. Chamberlain . 194 F.3d 1261, 52 USPQ2d 1321, 1326 (Fed. Cir. 1999) (emphasis added). 
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As an exan^le, the early 1980s saw third generation microconq)uters (the Intel 80286 
microcomputer), the second generation Apple coir5)uters (the Apple Macintosh personal con^uter), 
and the second generation IBM personal corrq)uter (the IBM AT personal con:5)uter)._See Section 



7,5.8,4 Routine Software Development Does Not Involve "Experimentation^^ 

"[R]outine software developmenf does not involve e?q)erimentatiorL This is particularly 
significant in view of the disclosed actually reduced-to-practice "e>q)erimental system" and other 
disclosures and the predictability of the programming art See Section 5.7. See also Sections 7.3.10, 
7.3.16, 7.5.8, and 7.5.10. 

The U.S. Supreme Court set the stage in Loonu ^^^ 



The specification ... proceeds to describe the mechanism of the 
invention by a description and reference to drawings ... all which would 
be incon^rehensible to a person unacquainted with looms for weaving 
pile fabrics, but very plain to one who understood their construction and 
operation at the date of the patent A person skilled in the art of 
constructing or using such looms ... would readily appreciate the 
meaning of the terms and the character of the improvement described... 

When an astronomer reports tbat a comet is to be seen with the 
telescope in the constellation of Auriga, in so many hours and minutes of 
right ascension, it is all Greek to the unskilled in science; but other 
astronomers will instantiy direct their telescopes to the very point in the 
heavens where the stranger has made his entrance into our system. They 
understand the language of their brother scientist If a mechanical 
engineer invents an in5)rovement on any of the qjpendages of a steam 
engine ... he is not obUged, in order to make himself understood, to 
describe the engine, nor the particular ^pendage to which the 
inprovement refers, nor its mode of connection with the principle 
machine. These are already femiliar to others skilled in that kind of 
machinery. He may begin at the point v^ere his invention begins, and 



SsSy fi^S/J The Computer History Museum - Timeline available at 
http://ww.computerhistory.org/timeline/timelme.DhD7timeline categorv=cmptr (last visited June 1, 2005). 

Loom Co. V. Hig gins. 105 U.S. 580, 585 (1881) (emphasis added). 
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describe what he has made that is new, and what it replaces of the old. 
That which is common and well known is as if it were written out 
in the patent and delineated in the drawings. 

Similarly, because conq)uter program knowledge "is common and well known [it] is as if it were written 
out in the patent and delineated in the drawings." 

The CCPA in Sherwood tiien applied this century-old U.S. Supreme Court wisdom to 
con:5)uter programming: 

In general, writing a conq)uter program may be a task requiring 
the most sublime of the inventive feculty or it may require only the 
droning use of a clerical skill. The difference between the two extremes 
lies in the creation of mathematical methodology to bridge the gsp 
between the information one starts with (the "iiq)xif 0 and the information 
that is desired (the "output"). If these bridge-g^ing tools are 
disclosed, there would seem to be no cogent reason to require 
disclosure of the menial tools known to all who practice this art 

In assessing any con:5)uter-related invention, it must be 
remembered that the progranmiing is done in a con:5)uter language. The 
conq)uter language is not a conjuration of some black art, it is sin[q)ly a 
highly structured language. Analogously, if a person were to e}q)ress a 
con5)lete thought in German, it would be no trick for a translator to 
convert that thought into a palpable English form. The thought, thus 
e?q)ressed, might not be worthy of Shakespeare, but it would be 
understandable to one who uses the English language. Similariy, the 
conversion of a conq)lete thought (as e?q)ressed in English and 
mathematics, i.e., the known irq)ut, the desired output, the mathematical 
e?q)ressions needed and the methods of using those e?q)ressions) into 
the language a machine understands is necessarily a mere clerical 
function to a skilled programmer. 

Taking into account the exp&A opinions found in the two 
affidavits, it would ^pear that the detailed disclosure of the analog 
method in combination with the suggestion that a digital method should 
be used might be more enlightening to one having ordinary skill in the art 
than the con^uter listing or flow chart required by the PTO. We view 
the PTO's requirement as quite formalistic in view of the verbal flow 
chart provided by ^eUant in the specificatioa In any everit, the 
touchstone is the content, not its form. 



In Re Sherwood. 613 F.2d 809, 204 USPQ at 544, 544 n.6, and 544-545 a8, respectively (CCPA 1980). 
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The Federal Circuit in Robotic Vision ^^^ held that software does not have to be disclosed to be 
enabling, even undisclosed software can be enabling if it is apparent to an artisan or in5)licit in the 
disclosure. Thus, the instant disclosed software and corr5)uter fiinctions must certainly be enabled 

The Federal Circuit in Fonar cited to Sherwood with ^proval and elaborated on software 
disclosure regarding written description, enablement, and experimentation ~ the disclosure does not 
need to disclose flow charts or conq)uter source code listings, "a disclosure of the fiinctions of the 
software" is adequate: 

GE argues that the patent feils to disclose two software 
routines.... 

As a general rule, where software constitutes part of a best 
mode of carrying out an invention, description of such a best mode is 
satisfied by a disclosure of the functions of the software . This is 
because, normally, writing code for such soflware is within the skill of 
the art, not requiring undue e>q)erimentation, once its fimctions have 
been disclosed. It is well established that v^imt is within the skill of the 
art need not be disclosed to satisfy the best mode requirement as long 
as that mode is described Stating the functions of the best mode 
software satisfies that description test We have so held previously 
and we so hold today. See In re Hayes Microcomputer Prods,, Inc, 
Patent Litigation, 982 F.2d 1527, 1537-38, 25 U.S.PQ. 2D (BNA) 
1241, 1248-49 (Fed, Ctr, 1992); In re Sherwood, 613 F.2d 809, 
816-17, 204 aSP,Q. (BNA) 537, 544 (CCPA 1980), Thus, fiow 
charts or source code listings are not a requirement for 
adequately disclosing the functions of software . See Sherwood, 
613 F2d at 816-17, 204 U.S,P,Q. (BNA) at 544. Here, substantial 
evidence supports a finding that the soflware fimctions were disclosed 
sufl&cientiy to satisfy the best mode requirements. See Hayes, 982 F.2d 
at 1537, 25 aSP.Q. 2D (BNA) at 1248-49 (stating that there was no 
best mode violation where the specification failed to disclose a firmware 
Usting or flow charts, but did disclose suflBicient detail to allow one 
skilled in the art to develop a finnware listing for inq)lementing the 
invention). 

A finding that the GMB was suflficienfly disclosed to satisfy the 
best mode requirement was also siqyported by substantial evidence. 

Robotic Vision S ystems. Inc. v. View Engineering Inc.. 42 USPQ2d 1619, 1622 (Fed Cir. 1997). 

Fonar Corp. v. General Electric Co, 107 F.3d 1543, 41 USPQ2d 1801, 1804-05, (Fed. Cir. 1997) (eiiQ)hasis added). 
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Fonar's witness testified that the *966 patent provided a description of 
the function of the GMB with reference to the con^nents wifliin the 
dotted line in Figure 7 of the '966 patent, reproduced below. 

The MPEP confirms the significant latitude in disclosing software aspects of inventions:^^^ 

The claimed invention subject matter need not be described literally, 
i.e., using the same terms, in order for the disclosure to satisfy the 
description requirement Software aspects of inventions may be 
described functionally. See Robotic Vision Sys. v. View Eng'g, Inc., 
112 F.3d 1163, 1166, 42 USPQ2d 1619, 1622-23 (Fed. Cir. 1997); 
Fonar Corp, v. General Electric Co., 107 F.3d 1543, 1549, 41 
USPQ2d 1801, 1805 (Fed Cir. 1997); In re Hayes Microcomputer 
Prods., Inc., 982 F.2d 1527, 1537-38, 25 USPQ2d 1241, 1248-49 
(Fed. Cir. 1992). 

It follows that the functional disclosure of software aspects of inventions are also suitable for 
enablement 

Similar to the CCPA's position in Sherwood (above), the Federal Circuit established that all 
that was needed to satisfy § 1 12-1 for a complex claim directed to a microprocessor-based modem 
was (1) identification of a commercial microprocessor and (2) a brief description of the fimction to be 
performed: 

Disclosing a microprocessor capable of performing certain functions is 
sufficient to satisfy the requirement of section 112, first paragr^h, when 
one skilled in the relevant art would understand what is intended and 
know how to carry it out... 

The disclosure suffidentiy recites the fimction of the firmware .... The 
evidence siq)ports the conclusion that one of ordinary skill in the art 
would understand how to implement the timing means with a 
microprocessor without a firmware listing.... The evidence of record 
siqjports the conclusion that all that was required for one of 
ordinary skill in the art to understand what the invention was and 
how to carry it out was the disclosure of a microprocessor having 
certam capabilities and the desired fiinctions it was to perform .... 

Ven-Tel also focuses on the feet that the heart of tiie claimed 
invention of the *302 patent is described only in twenty-seven lines. 
Certainly no length requirement exists for a disclosure to adequately 



MPEP (Revision 2, May 2004) at § 2106, in discussing compliance with the written description requirement at B. 1 . 
(pp. 2100-20, Revision 2, dated May 2004). 
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describe an inventioa While some inventions require more disclosure, 
the adequacy of the description of an invention depends n its content in 
relation to the particular invention, not its length. 



While we agree that the *302 patent only discloses the general 
fiinction of the firmware without teaching mathematical formulas, flow 
charts, or a firmware program Usting, no more was needed here . 



Haves . The instant disclosure describes '*the desired fimctions it was to perform" in significantiy more 
detail than the 27 line description of the Haves patent and the instant disclosure e>q)ressly teaches a dual 
8085-8088 microprocessor arrangement in a commercial CompuPro computer system product: 



The coirputer is in^lemented with various S-100 boards manufectured 
by Con5)uPro including the 8085-8088 CPU board, RAM 16 and 
RAM 17 memory boards, a System Support board, and a pair of 
Interfacer 2 boards.... These boards are described in detail in the 
referenced manuals. 



Spec, at 297. 

The Federal Circuit in Union Qil ^^^ cited to Haves and Vas-Cath with approval statii^: 



Appellant refiners assert that the specification does not describe 
the exact chemical con^nent of each combination that Ms vnUm the 
range claims of the *393 patent However, neither the Patent Act nor 
the case law of this court requires such detailed disclosure. See In re 
Hayes Microcomputer Prods., Inc. Patent Litigation, 982 F.2d 
1527, 1533, 25 USPQ2d 1241, 1245 ("[The appUcant] does not have 
to describe exactiy the subject matter claimed."); Vas-Cath, 935 F.2d 
at 1566 ('^ranges found in applicant's claims need not correspond 
exactly to those disclosed in [the specification]; issue is whether one 
skilled in the art could derive the claimed ranges fix>m the □ 
disclosure.") Rather, the Patent Act and this court's case law require 
only sufficient description to show one of skill in the refining art that the 
inventor possessed the claimed invention at the time of filing. 



In re Haves Microcomputer Products Tnc , 982 F.2d 1527, 25 USPQ2d 1241, 1246 (Fed. Cir. 1992) (footnote omitted, 
emphasis added). 

In re Haves Microcomputer Products Inc. . 982 F.2d 1527, 25 USPQ2d 1241, 1248 (Fed Cir. 1992) (emphasis added). 
Union Oil Co. of California v. Atlantic Richfield . 208 F3d 989, 54 USPQ2d 1227, 1233 (Fed Cir. 2000). 



Haves . 
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This statement has even greater relevance to the instant case because the Federal Circuit confirmed that, 

even in the relatively unpredictable chemical art, a disclosure does not have to describe the exact 

chemical con^onents of a claim combinatiorL Yet the instant claimed invention is in the highly 

predictable electrical and programming arts and the instant disclosure does describe claim limitations 

exactly. Because the unexact chemical disclosure in Union Oil was sufficient for that uip:edictable art, 

then the exact disclosures in the instant ^Ucation are certainly more than sufficient for the highly 

predictable electrical and programrning arts. This notwithstanding the disclosed actually reduced-to- 

practice "e?q)erimental system" and the significant other disclosures. 

The Federal Circuit in Northem Telecont ^^"^ then fiirther ^lied the century-old U.S. Sxq)reme 

Court wisdom (Loom ) to con5)uter programming: 

Further, e?q>erts for both sides testified that an e}q)erienced programmer 
could, without unreasonable effort, write a program to carry out the 
invention of the ^375 patent 

* * « 

The great weight of the expert testimony on both sides was that 
a progranraier of reasonable skill could write a satisfactory program 
with ordinary effort This requires the conclusion that the programs here 
involved were, to a skilled programmer, routine . 

The instant disclosure even provides source code for coniputer programs (see the Table of 

Contents (Section 9.1)): 

BASIC PROGRAM LISTING GRAPHASC 544 

BASIC PROGRAM LISTING LD.ASC 547 

BASIC PROGRAM LISTING FTRASC 561 

BASIC PROGRAM LISTING DIS.ASC 567 

Other courts — Norwest WICOR . and United Stationers (discussed above) — fiirther refine 
this century-old U.S. Si5)reme Cburt wisdom for con^uter programming:^^^ 



Northern Telecom Inc. v. Datapoint Corp, 908 F.2d 931, 15 USPQ2d 1321, 1329-1330, (Fed Cir. 1990), cert, denied, 
498 U.S. 970 (emphasis added). 

WICQR, Inc. and Subsidiaries v, Unitgd States, 1 16 F. Supp. 2d 1028, 1035 (E.D. Wis. 2000). 
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Eh", Walter Scacchi (plaintiflPs e?q)ert] distinguished the engineeiiiig 
method from the scientific, empincal, and analytical methods of 
e?q)erimentation. 

Ejq)erimentation involves more than sin5)ly debugging a con5)uter program:^^^ 

The projects fit squarely within this definition, USI claims, because 
software development involves debugging, a process of testing and 
correcting computer programs. We find this argument urqjersuasive. 
Debugging programs amounts sinq)ly to fine-tuning con5)uter operating 
instructions. Although we are reluctant to establish bright-line rules - § 
41 cases will always be highly fect-intensive — we think that a process 
of e?q)erimentation involves something more than singly debugging a 
computer program. See Norwest, 1998 U.S. Tax. Ct LEXIS 32, P 
52,758, at 4669 (con:q)uter programming project did not qualify 
because it '"merely required conducting good coding and eliminating 
bugs through testing"). 

United Stationers at 445. 

The coxirt in Norwest stated:^^^ 

It is my [Dr, Davis'] opinion based on the sources provided . . . 
that the work performed by Norwest involved normal and routine 
software development. The software produced, in terms of the products 
and services provided, and the technology used to siq)port it, was all 
within the then current state of the art in the industrial work of 
management information systems. None of the documents provided 
suggest that any of the software developed by Norwest was, among 
other things, innovative or involved a significant degree of technical 
risk.... 

Dr. Davis described five types of projects associated with 
software development: (1) Design and uiq)lementation (the de novo 
creation of a body of software); (2) installation and testing (the pxirchase 
and installation of software fix)m a vendor); (3) maintenance (ongoing 
adjustments to the code); (4) enhancement (adding of fimctionality to 
the program); and (5) research (atten5)ting to do something for the first 
time).... 
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United Station ers. Inc. v. United States . 163 F,3d440, 445 (7th Cir. 1998). 



Norwest Corporation and Subsidiaries v. Commissioner of Internal Revenue. 1 10 TC 454, 507 (1998) (asterisks in 
original). 



.368- 



Serial No. 08/464,034 



Dr. Davis stated that routine software development must be 
distinguished ft^om software research efforts. He contended that 
software research is characterized by the search for information (as 
opposed to the production of code) n46 [FN 46: Dr. Davis dismissed 
Norwest's activities as not qualified research because Norwest 
produced operational software and not information about principles.] 



7.5.8,5 The Federal Circuit Held That Software Does Not Even Have To Be Disclosed To 
Be Enabling, Even Undisclosed Software Can Be Enabling If It Is Apparent Or 
Implicit In The Disclosure 

The Federal Circuit in Robotic Vision ^^^ held that software does not even have to be disclosed 

to be enabling, even undisclosed software can be enabling if it is parent to an artisan or in:5)hcit in the 

disclosure, hi fact, in Robotic Vision the Federal Circuit held that "software" did not even have to be 

mentioned to provide an enabling best mode: 

On the other hand, the inventors in this case disclosed a device 
for carrying out their method, and it is plainly parent that a compiiter, 
operating under software control, is to be interfaced to the device for 
controlling the movement of the sensor. Something must be connected 
to the device for providing control signals to the motors and for 
receiving information from the linear encoders concerning a position of 
the sensor, and there is no dispute that that something is a computer. 

The facts support tiie conclusion that software is to be used 

♦ ♦ « 

It sin5)ly states that a software program was the only means 
contCT[5)lated of carrying out the invention From the record before us, 
it is clear that a software program was involved in the carrying out of the 
invention and that no other mode existed 

Moreover, as asserted by Robotic, it would have been 
^parent to one skilled in the art, knowing that software was used in the 
prior art system, to use software for in^)lementing the in5)roved 
scanning method claimed in the patent Yonescu averred that "A 
person of ordinary skill in the art to which the '227 patent pertains 
would know and xmderstand that software is needed to perform the 



Rohotic Vision Systems. Inc. v. View Engineering Inc.. 42 USPQ2d 1619, 1622 (Fed Cir. 1997). 
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patented method The details of such software would also be within the 
skill of a person of ordinary skill in the art to wliich the '227 patent 
pertains." View has not provided a basis for concluding that Yonescu's 
assertions are not correct. Thus, one cannot conclude that a person 
skilled in the art would not have known that software was the best 
mode of carrying out the invention and how to in:5)lement it The patent 
carmot be held to fail to con^ly with the best mode requirement for lack 
of the word "software," the use of which was plainly q)parent to one 
skilled in the art Such a disclosure was in:q)licit in the specification. 

Finally, it has not been shown that there is a genuine issue as to 
whether one skilled in the art would have known how to create specific 
source code for this purpose. We have previously held in Hayes and in 
Fonar (after the district court decided this case) that when disclosure of 
software is required, it is generally sufficient if the ftmctions of the 
software are disclosed, it usually being the case that creation of the 
specific source code is within the skill of the art. Fonar Corp, v. 
General Electric Co., Nos. 96-1075, 96-1106, and 96-1091, 1997 
WL 76027, at *5 [41 USPQ2d 1801] (Fed. Cir. Feb. 25, 1997); 
Hayes, 982 F.2d at 1537-38, 25 USPQ2d at 1248-49. The fimctions 
that software program would instruct the con:q)uter to perform for 
. controlling the machine are readily parent fiom the specification of the 
patent at issue here, which describes the scan paths and parameters for 
fiJl-tray scanning. View has not presented any evidence to controvert 
Robotic's assertion that one skilled in the art could generate the 
necessary software program to in:5)lement the disclosed fimctions. We 
therefore mxist conclude that the district court erred in granting summary 
judgment to View that the '227 patent is invalid for Mure to disclose 
the best mode. 

A recent law review article discussed the law of the Federal Circuit on the issue of con^uter 

and software patent disclosures:^^^ 

n87. In recent years, the Federal Circuit has held that software 
patentees need not disclose source or object code, flowcharts, or 
detailed descriptions of the patented program. Rather, high-level 
ftinctional description is sufficient to satisfy both the enablement and 
best mode doctrines. See Fonar Corp. v. General Electric Co., 107 
F.3d 1543, 1549 (Fed. Cir. 1997); see also Graham & Zerbe, supra 
note 53, at 96-97; Mahajan, supra note 66, at 3317. The Federal 



Cohen, Julie et al. Patent Scope and Innovation In The Software Industry . 89 California Law Review (Jan 2001), 
Footnote 87. 
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Circuit reasons that *the conversion of a conq)lete thoxight ... into a 
language a machine understands is necessarily a mere clerical function to 
a skilled programmer." Northern Telecom, Inc. v. Datapoint Corp., 
908 R2d 931, 941-42 (Fed. Cir. 1990) (qaotmg In re Sherwood, 613 
F.2d 809, 817 (1980)). Indeed, the Federal Circuit has gone so far as 
to hold that patentees can satisfy the best mode requirement for 
inventions in5)lemented in software even though they do not use the 
terms "coix5)uter" or "software" anywhere in the specificatioa Robotic 
Vision Sys„ Inc. v. ViewEng'g, Inc., 42 U.S.P.Q,2d 1619 (Fed. Cir. 
1997); In re Dossel, 42 U.S.P.Q.2d 1881 (Fed Cir. 1997). To be 
sure, in these latter cases it would probably be obvious to one skilled in 
the art that the particular feature in question should be in^lemented in 
software. Still, it is remarkable that the Federal Circuit is willing to find 
the enablement requirement satisfied by a patent specification that 
provides no guidance whatsoever on how the software should be 
written. It is swapXy unrealistic to think that one of ordinary skill in the 
programming field can necessarily reconstruct a con:q)uter program 
given no more than the purpose the program is to perform. The Federal 
Circuit's peculiar direction in the software enablement cases has 
eflfectively nullified the disclosure obligation in software cases. 



7,5,8.6 Routine Electronic Hardware Development Does Not Involve Experimentation 

All of the significant reasons just discussed regarding why routine software development does 

not involve e?q>erimentation are equallv applicable to routine hardware development . This is 

because similar skill in the programming art exists in the electronic hardware design art 

"[it is a] fimdamental and well understood tenet of the computing art 
[that] ... *[a]ny software process can be transformed into an equivalent 
hardware process, and any hardware process can be transformed into 
an equivalent soflware process.'" See Ed Klingler, Microprocessor 
Systems Design 5 (1977). Dr. Rhyne stated that this "dualistic 
transformation," known as the *liardware-/soflware" tradeoff, 
effectively means that the selection of a software pointer for a 
microprocessor versus a hardware switch to control a microprocessor- 
based system is sinq)ly a matter of design choice. This record evidence 
shows that one of skill in the art would recognize these alternative 
systems as interchangeable substitutes. 



-371- 




Serial No. 08/464,034 



Overhead Door .^^ See also Loom and Sherwood - becaiise electronic hardware knowledge "is 

common and well known [it] is as if it were written out in the patent and delineated in the drawings' ' and 

"[i]f these bridge-gaping tools are disclosed, there would seem to be no cogent reason to require 

disclosure of the menial tools known to all who practice this art" 

It is well established that the skill in the logic design^^^ art was high as of 1967: 

DeGeorge need not disclose all circuit details of a word processor or 
the Hke. DeGeorge's expert wituess Tanner, a graduate electrical 
engineer with years of design experimce on word processors, testified 
that "any logic designer of a normal abiUty should be able to in5)lement 
functions given this much description [in the per se *670 disclosure] 
about them." ... 

It is undisputed that counters, con^arison circuits, and logic 
circuits for detecting signals fiom a word processor were all 
femiliar to those with skill in logic design, and particularly printer control 
logic design, in 1967 . At that time, there was nothing exotic or unique 
about the logic elements of the TCCPI circuit and how they interfaced 
with signal generating control circuits in a word processor, 

DeGeoree .^^^ See, e^; the instant disclosure at Figs. 6B-6D and 6F-6AH and Spec, at 300-371 for 
digital drcuitiy in5)lemented with digital integrated circuits.. 



7,5.9 The Wands Analysis Confirms Enablement 

The Examiner contends lack of enablement and he presents what he contends is a Wands 
analysis (prior Action at 28-46). However, the Examiner's so-called Wands analysis is based vipon 
erroneous conclusory statements that do Utfle more than misrepresent the skill in the art (Section 7.5.6), 
misrepresent tiie law on enablement (Section 7.5.2), misrepresent the law and the facts on 
experimentation (Section 7.5.8), disregard the disclosed '^working exanq)les" (Section 7.5. 10), 



Overhead Door v. Chamberlain 194 R3d 1261, 52 USPQ2d 1321. 1326 
(Fed. Cir. 1999) (emphasis added). 

"Logic design" is the design with digital "logic" (e.g.; AND gates, OR gates, NAND gates, and NOR gates) to 
implement digital devices (e.g.; digital processors). 

DeGeorge V. Bemier. 768 F.2d 1318, 226 USPQ 758, 762 (Fed, Cir. 1985) (emphasis added). 
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misrepresent the skill in and the predictability of the electronics and programming arts (Sections 7.5,6. 1 
and 7.5.8.3), and misrepresent the substance of the disclosure and the disclosed actually reduced-to- 
practice "e?q)erimental system" (Section 5). Therefore, the Examiner is not in a position to even allege 
experimentation much less undue e}q)erimentatioa 

The Examiner's contention that he performed a Wands analysis is erroneoxis - he erroneously 
contends low skill in the art and then wanders off into irrelevant issues and makes self-serving 
conclusory statements. However, he does not properly address the eight Wands factors (discussed 
below) and he certainly does not properly consider the extensive *'working exan:q)les" in the instant 
disclosure (Section 7.5. 10) that are a very irr5)ortant part of the Wands analysis. Further, the Examiner 
misrepresents the skill-in-the-art (Section 7.5.6) that is also a very in:q)ortant part of a proper Wands 
analysis. The Examiner fails to establish the required findings of &ct siq>ported by the required 
"substantial evidence" or siq)ported by proper authorities. Further, the Examiner misrepresents the skill 
in the art (Sections 7.5.6, and 7.5.9), wiiich is fatal to the enablement rejections. 

In effect; the Examiner fails to focus on the eight factors, instead making enx)neous and 
concl\isory statements regarding lack of enablement and disregarding the substance of the extensive 
disclosure. Hence, the contention of undue e>q)erimentation is not properly si^jported and thus the 
§ 1 12-1 enablement rejections should be reversed. 

The d^t Wands factors^^^ regarding e?q)erimentation are addressed in the MPEP at 
2164.01(a) through 2164.08. Although the Examiner lists the Wands fectors, the lengthy discussion 
related thereto continues to assert only erroneous and conclxisory statements and to misrepresent the 
disclosure and the skill-in-the-art. Because the Examiner does not provide proper evidence, much less 
the required "substantial evidence", the Examiner's Wands analysis does not establish undue 
experimentation, but instead establishes enablement 

The Appellant addresses these Wands fectors below, which establish that there is no^undue 
e;q)erimentatioa 



In re Wands . 858 F.2d 73 1, 737, 8 USPQ2d 1400, 1404 (Fed, Cir. 1988). 
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a) The breadlfa of the claims : The Examiner has selected a broad so-called "exan^Ie" 
claim. See MPEP 2164.08 Cthe only relevant concern should be whether the scope of enablement 
provided ... is commensurate with the scope of protection sought by the claims."). See also Moore .^^"^ 

b) The nature of the invention -^^^ ttie Examiner's selected so-called "example" claim is 
directed to a con5)uter system.. The invention is in the electrical, con:5)uter, and programming arts 
which were highly predictable as of the efifective filing date (Sections 7.5.6.1 and 7.5.8.3). 

c) The state of the prior art : the state of the relevant arts was high (Section 7.5.6). For 
exanq)le, by 1984, the ^pellant was able to purchase a con^uter; operating system software; a Basic 
programming compiler^ a display monitor, a wide range of ICs; and a TV display chip that provided 
television-type synchronization, blanking, interlace, and other signals to control the display monitor (see 
the MM5321 IC chip in Fig. 6T and in the Spec, at 366-367); and much more. See also the disclosed 
actually reduced-to-practice "e7q)erimental system" (Sections 5.7 and 7.3.10). 

d) The level of one of ordinary skill : is consistent with the statement of the state of the prior 
art in item c) above. 

e) The level of predictability in the art the level of predictability of the relevant arts was 
high (Sections 7.5.6. 1 and 7.5.8.3). This predictability was significantiy enhanced by the design, 
construction, testing, and disclosure of the disclosed actually reduced-to-practice "e>q)erimental system" 
(Sections 5.7 and 7.3.10). 

f) The amount of direction provided bv the inventor the inventor disclosed in detail an 
actually reduced-to-practice "e?q)erimental system" and extensive other disclosures in the format of a 
top-down end-to-end disclosure (e.g.; Section 5.6). See also the Table of Contents (Section 9.1), the 
Brief Description Of The Drawings (Spec, at 5-9), and Section 5. The disclosure teaches a theoretical 
and mathemetical basis, through functional discussions, then through hardware and software design and 
in5)lementation, and then throxigh video tapes demonstrating operation of the actually reduced-to- 
practice "experimental system". 



In re Moore . 439 F.2d 1232, 1236, 169 USPQ 236, 239 (CCPA 1971). 

MPEP 2164.05(a) establishes that "the nature of the invention" is "the subject matter to which the claimed 
invention pertains". 
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g) The existence of woridng examples : the inventor disclosed in detail an actually reduced- 
to-practice "e}q)erimental system" and other disclosures (Sections 5 and 7.3.10 ) and disclosed 
extensive "working exanq)les" related thereto (Section 7.5. 10). 

h) The quantity of experimentation needed to make or use the invention based upon the 
content of the disclosure : according to the law on e?q)erimentation (Section 7.5.8.2), no e}q)erimentation 
shodd be needed and the Examiner has established none. This is further established in view of the high 
skill in the relevant arts (Sections 7.5.6. 1 and 7.5.8,3), the extensive disclosure, and the disclosed 
actually reduced-to-practice "e5q)erimental system" (Sections 5.7 and 7.3. 10). 

In view of the T^ellanfs Wands analysis above and in view of the Examiner's Mure to 
properly address the Wands factors, the enablement rejections should be reversed. 

7,5.10 The Examiner FaUed To Properly Address The Many Disclosed "Working Examples'^ 
7.5.10.1 Overview 

The many disclosed legal "exarr^les" is a very significant feet for enablement When this feet is 
considered in combination with the fact of the disclosed actually reduced-to-practice "experimental 
system" and otiier disclosures and the fact of the predictability of tiie electrical, con:q)uter, and 
programming arts; there should be no question that the disclosure is enabling of the claimed invention 
(e.g.; Sections 5.7, 7.3.10, and 7.5.6). 

The § 1 12-1 enablement rejections feil to properly address the significant legal "exan[q)les" in 

the instant disclosure despite the fact that the CCPA in Cavallito established the in:5)ortance of such 

legal "exan5)les":^^^ 

In the case of alloys or mixtures .... In such cases an ^plicant, by fixing 
the ranges of proportions and describing a few examples tfarouflfaout 
the range, may enable anyone skilled in the art to make any product 
covered by the claim, and may inform him as to properties such a 
product will have. 



In re Cavallito and Gray . 282 F.2d 363, 127 USPQ 202, 205 (CCPA 1960) (enq>hasis added). 
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The same principle should ^ly to claims covering a wide 
range of distinct chemical compounds. However, because of the 
proportion of unknown con:q)Ounds it will ordinarily be necessary to 
give many more examples and much more specific information than 
would be necessary in the case of an alloy or a mixture. 

The significant legal "exanq)les" in the instant disclosure; the predictability of the electrical, computer, 
and programming aits; and the failure of the Examiner to properly address these in^rtant issues are 
very significant reasons for reversing the § 1 12-1 rejections. This is even more significant in view of the 
fact that, in predictable arts such as the electrical, conq)uter, and programming arts, legal "exan^les" are 
not even necessary. 

The Federal Circuit established that **many*' exanq)les are necessary in unpredictable arts, such 
as the chemical art, to si5)port a range of confounds. Hence, the ^'many" exair5)les in the instant 
disclosure, which is in the predictable electrical, coir5)uter, and programming arts are certainly helpfiil 
and should have been addressed with approval by the Examiner. 

There should be no question that "exan5)les" are very helpfiil, although not necessary, in the 

highly predictable electrical, con^uter, and programming arts. Even in the alloy and mixture arts, '*by 

fixing the ranges of proportions and describing a few examples throudiout the range may enable 

anyone skilled in the art to make any product covered by the claim" (enq)hasis added):^^^ 

In the case of alloys or mixtures, however, it is generally parent how 
a product of any desired proportions may be produced, and, since the 
properties of the aggregate ordinarily vary in accordance with the 
proportions of the ingredients, the characteristics of any aggregate 
covered by the claim can generally be predicted with reasonable 
certainty if the properties of typical aggregates are knowa In such cases 
an applicant, by fixing the ranges of proportions and describing a 
few examples throughout the range, may enable anyone skilled 
in the art to make any product covered by the claim, and may 
inform him as to what properties such a product will have . 

The CCPA stated with approval that Sichert sets forth '^numerous exan5)les": 



TnrenavallitoandGrav. 282 F.2d 363, 127 USPQ 202, 205 (CCPA 1960) (emphasis added). 
In re Sichert . 566 F.2d 1 154, 1 164, 196 USPQ 209, 217 (CCPA 1977). 
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Moreover, appellant's specification sets forth numerous examples, 
many with exact doses and a discussion regarding the method of 
treatment. 

Similarly, the instant disclosure also sets forth '^numerous exan5)les". 

The disclosure provides many alternate embodiments (e.g.; alternate system embodiments and 
software and hardware embodiments) which constitute legal "exannples". Just as con:Q)elling, the term 
"example" and terms related thereto occur more than 100 times in the disclosure. The disclosed 
computer source programs alone are extensive "working exan^les". 

The PTO prominently siqjports "exan5)les" for establishing enablement The PTO requires 
examiners to consider "examples" and specifically to comment on "exarr5)les" (MPEP 707.07(1)): 
707.07(1) Comment on Examples 

The results of the tests and exanq)les should not normally be 
questioned by the examiner unless there is reasonable basis for 
questiormig the results. 

However, the Examiner did not properly consider the many 'Svoridng exan^les" in the disclosed 
actually reduced-to-practice "e>q)erimental system". 

7,5.10.2 The Law On Legal ''Examples'' Confirms The Significance Of The Actually Reduced- 
To-Practice ''Experimental System'' 

The instant application provides many * Vorking examples" and the law confirms that such 
'Svorkdng exan^les'* help establish enablement (discussed below). The instant disclosure provides many 
* Vorking exarr5)les" in the actually reduced-to-practice "experimental system" in great detail. However, 
the Examiner has not properly considered the "e>q)erimental system" nor the *^vorking exan5)les" 
related thereto. See Sections 5.7 and 7,5.10. See also Sections 7.3.10, 7.3.16, and 7.5.8. 

The disclosed "exan5)les" have significant legal weight in siqjport of enablement However, the 
§ 112-1 enablement rejections fail to provide the "substantial evidence" required by the Federal Circuit 
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in Gartside, Koteab, and Zxirko ^^^ and the Examiner has failed to meet the burden inq)osed by the 

Federal Circuit in Mas^^**: 

Use of prophetic exan5)les, however, does not automatically 
make a patent non-enabling. The burden is on one challenging validity to 
show by clear and convincing evidence that the prophetic exan^les 
together with other parts of the specification are not enabling. Du Pont 
did not meet that burden here. To the contrary, the district court found 
that the "prophetic" examples of the specification were based on actual 
experiments that were slighdy modified in the patent to reflect wiiat the 
inventor beUeved to be optimum, and hence, they would be helpfiil in 
enabling someone to make the invention. 

As in Mas, the Examiner "did not meet that burden here." Even more significant is the feet that 
the instant disclosure contains more than 30 sheets of figures and more than 200 pages of verbal 
description disclosing extensive ' Vorking examples" directed to the actually reduced-to-practice 
"e?q)erimental system" (e.g.. Spec, at 240-373 and 503-574). 

The PTO recognizes with approval ' Vorking examples", '^prophetic exan:5)les", and '"paper 

examples" and "[s]imulated or predicted test results" (MPEP 2164.02 and MPEP 608.01^)). 

CompUance with the enablement requirement of 35 U.S.C. 
1 12, first paragraph, does not turn on whether an exarq)le is disclosed 
An example may be '\vorking" or **prophetic." A working example is 
based on work actually performed A prophetic example describes 
an embodiment of the invention based on predicted results rather than 
work actually conducted or results actually achieved. 

MPEP 2164.02 (emphasis added). In the instant disclosure, many of the "exan:q)les" were actually 

performed; e.g., the actually reduced-to-practice "e?q)erimental system"; and other "exan^les" are 

'"based on work actually performed" (e.g., '"based on" the actually reduced-to-practice "experimental 

system"). 

The PTO fiirther discusses "examples" with ^roval (MPEP 608.01(p)): 

Simulated or predicted test results and prophetical exan^les 
(paper examples) are permitted in patent ^Ucations. Working 



In re Gartside . 203 F.3d 1305, 53 USPQ2d 1769 (Fed. Cir. 2QQQ;^: In re Koteab . 217 F.3d 1365, 55 USPQ2d 1313 (Fed 
Cir. 2000); and lnreZurko . 258 F.3d 1379, 59 USPQ2d 1693 (Fed Cir. 2001). 



290 



Atlas Powder Co. v. E.L Du Pont De Nemours & Cn„ 750 F.2d 1569, 1577, 224 USPQ 409, 414 (Fed Cir. 1984). 
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exan^les correspond to work actually performed and may describe 
tests which have actually been conducted and results that were 
achieved. Paper examples describe the manner and process of making 
an embodiment of the invention which has not actually been conducted 

The Federal Circuit in Regents of Univ. of Cal. approved of characterizing ^'prophetic 

exan:5)les" as equivalent to "constructive exanq)les": 

Specifically, UC argues that a constructive or prophetic 
exanq)le in the '525 specification describes ia sufficient detail how to 
prepare the claimed organism. 

The law does not require "exan^les" but the PTO oflen finds "exan5)les" to be very significant 

The PTO cites with approval to Borkowsku ^^^ 

However, as we have stated in a number of opinions, ... a specification 
need not contain a working exan^le if the invention is otherwise 
disclosed in such a manner that one skilled in the art will be able to 
practice it without an undue amount of e?q)erimentation. 

Similarly, in the instant ^plication, "examples" are not necessary but the many "examples" that ate 

disclosed are very significant siqjport for enablement This is particularly so in view of the Borkowski 

invention being in the relatively uiq>redictable chemical art vMq the instant claimed invention is in the 

predictable electrical art and is in the high skill arts of coiiq)ulers and computer programs. 

The disclosure itself establishes that many of the "exan:5)les" are 'leased upon" the disclosed 

actually reduced-to-practice "e>q>erimental system". For cxamplCy the sections disclosing various 

"DISPLAY APPLICATIONS" (Spec, at 439-491) and the sections disclosing various '"NON- 

DISPLAY APPLICATIONS" (Spec, at 492-502) are disclosed as being based upon the image 

processing system of the present inventioa^^^ 



Re gents of Univ. of Cal. v, Eli Lilly & Co .. 119 F.3d 1559,43 USPQ2d 1398, 1404 (Fed Cir. 1997). 

In re Borkowski . 422 F.2d 904, 164 USPQ 642 (CCPA 1970) (footnote omitted) cited in MPEP 707.070) entided 
"Comment on Examples". 

The Table of Contents for these sections and the subsections contained thereunder are excerpted and quoted 
above and are further set forth in the complete Table of Contents. 
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7.5.10.3 The Disclosed Actually Reduced-To-Practice "Experimental System^ Teaches 
Extensiye "Working Examples^^ 

The Appellant developed, designed, constructed, programmed, and demonstrated the disclosed 
actually leduced-to-practice "e?q)erimental system". This "experimental system" includes many ' Voiking 
examples" (Sections 5,7 and 7.5. 10). Many of the 'Voridng exanq)les" are directly related to the claim 
limitations. For example, the disclosed actually reduced-to-practice "e?q)erimental system" includes 
con^uter disclosures. Howev^, the Examiner has disregarded the substance of these very relevant 
disclosures. 

7.5.10.4 The Disclosure Includes Many "Examples'^ 

The instant ^Ucation provides many ^Svorking exan5)les" and the law confirms that these 
* Voddng exanq)les" help establish enablement Many of the ^Voridng exan[q)les" are related to the 
disclosed actually reduced-to-practice "e;q)erimental system". These * Vorking exan^les" include 
software ' Vorking examples", hardware "working examples'^ and *Svorking exaii5)les" that are 
combinations of hardware and software. 

Many additional examples - 'prophetic exan^)les", **p^er examples'', "constructive 
exan^les", and the like - are disclosed in addition to the '^voridng examples" in the instant 
appUcation.^^"* Such examples have special significance in a patent proceeding. 

Because the instant ^plication provides many *Svorking exanq)les" regarding the disclosed 
actually reduced-to-practice "e?q)erimental system", other disclosed embodiments are enabled for the 
reason that their properties can readily be predicted fiiom the *Svorking exan5)les". This even without 
considering the facts (a) that the electrical, computer, and programming arts are highly predictable, (b) 
that the other disclosed embodiments have enabling disclosures, and (c) that the other disclosed 
embodiments include fijrther "exaiiq)les" to si^)plement the *Svorking Qxanaples''-?^^ 



For convenience of discussion, the legal term "example"; such as in 'Vorking example", "prophetic example", 
"paper example", and "constructive example"; are shown in quotation marks while the general form of the term 
example, such as in ~ for example — are shown without quotation marks. 

InreCavallitoandGrav . 282 F.2d 363, 127 USPQ 202, 204-205 (CCPA 1960) (emphasis added). 
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Claims are commonly allowed for alloys or mixtures wiiich permit 
substantial variations in the proportions of two or more ingredients. 
Theoretically an infinite number of products may be produced falling 
within the scope of such a claim. In the case of alloys or mixtures, 
however, it is generallv apparent how a product of anv desired 
proportions mav be produced , and, since the properties of the 
aggregate ordinarily vary in accordance with the proportions of the 
ingredients, the characteristics of any aggregate covered by the claim 
can generally be predicted with reasonable certainty if the properties of 
typical aggregates are knowa In such cases an applicant, bv fixing the 
ranges of proportions and describing a few examples throughout 
the range, mav enable anyone skilled in the art to make anv 
product covered bv the clainu and mav inform him as to what 
properties such a product will have . 



Because "a few exan5)les" enable ranges of products in the alloy and mixture arts, certainly the 
extensive disclosure and specific "exan^les" (not just '^ranges") enable the instant claim limitations. This 
is even more significant because the electrical, conq)uter, and programming arts are even more 
predictable than the alloy and mixture arts. 

The Table of Contents (Section 9.1) and the sections tisted provide many "exanq)les" of display 
and non-display ^plications: 



TABLE OF CONTENTS 



* ♦ ♦ 



DISPLAY APPLICATIONS 
General 

Moving Display ^^jplication 
Informational Database Application 
High Definition Television Application 
Special Effects Application 
Remotely Piloted Vehicle i^lication 
Digital Video Camera .^>plication 
Landscape Architecture Application 
Video *Thotograph" Application 
Electronic Puppeteer AppUcation 
Flight Simulator AppUcation 
Traffic Accident Simulator Application 
Train Simulator i^lication 
Helicopter Training Simulator .^^lication 



439 
440 
444 
450 
453 
454 
455 
458 
460 
462 
464 
466 
467 
469 
471 



-381- 





Serial No. 08/464,034 



Large Image Applications 

Image Processing Workstation Application 

Arcade Game Application 



474 
482 
486 
492 
493 
496 
501 



NON-DISPLAY APPLICATIONS 
General Description 
Pattern Recognition 
Inspection Applications 



The video t^es showing operation of the disclosed actually reduced-to-practice "e5q)erimental 
system" and the discussions related thereto in the disclosure (Spec, at 145-150, ''E?q)erimental System 
Video T^") provide many additional 'forking exan[5)les". 

The disclosure itself establishes that many of the "exan5)les" are '1)ased i5)on" tiie disclosed 
actually reduced-to-practice "e?q)erimental system". For example, the sections disclosing various 
'DISPLAY APPLICATIONS" (Spec, at 439-491) and the sections disclosing various 'TSfON- 
DISPLAY APPLICATIONS" (Spec, at 492-502) are disclosed as being 'leased upon" the image 
processing system of the present inventioa^^^ 



Display plications for the image processing disclosed 
herein are many and varied Most display pUcations currentiy 
satisfied with CG and CIG systems can use the present image 
processing system of the present invention .... 

Most display plications needing image processing cq)ability 
can use the present image processing system of the present 
invention. These image processing applications include medical image 
processing, video special effects, and many others.... 

The system of the present invention can be used for training 
of personnel, such as a simulator, as a display for a vehicle, such as for 
an aircraft cockpit display; for investigation and evaluation of large 
dynamic range database information, such as with LANDSAT images; 
and for many other ^plications. 



Spec, at 439-440 (bold emphasis added). 



The Table of Contents for these sections and the subsections contained thereunder are excerpted and quoted 
above and are further set forth in the complete Table of Contents. 



DISPLAY APPLICATIONS 



General 
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NON-DISPLAY APPLICATIONS 

General Description 

Various plications of the system of the present 
application are non-display applications; such as automatic pattern 
recognition, robotics, and artificial intelligence applications. 

Spec, at 492-493 (bold emphasis added). 

7,5>10.5 The Examiner Violated The PTO Requirements Regarding ^'Examples'' 

The PTO prominentiy siqyports "examples" for establishing enablement. The PTO requires 

examiners to consider "examples" and specifically to comment on "examples" (MPEP 707.07(1)): 

707.07(1) Comment on Examples 

The results of the tests and exan5)les should not normally be 
questioned by the examiner unless there is reasonable basis for 
questioning the results. 

However, the instant Examiner did not properly consider the ' Vorking exan:5)les" that are disclosed in 
the actually reduced-to-practice "e?q)erimental system". Hence, for this reason alone, the § 112- 1 
rejections should be reversed, 

7,5,11 The EYflTtiiner Misrepresents The Law On Enablement With Ghiron> Gunn. And 
Scarbrough 

The Exanoiner cites to the CCPA decisions in Ghiroa Gunn . and Scaibrough ^^^ (prior Action at 

49-55). The Examiner certainly must know the PTO position on Ghiron and Gunn but misrepresents it 

(discussed below). The MPEP 2106.02 states (emphasis added): 

\I\f such practice [practicing the invention] requires a particular 
apparatus , it is axiomatic that the ^pUcation must therefore provide a 
sufficient disclosure of that apparatus if such is not already available. 



See In re Ghiron , 442 F.2H QRS, 991, 169 USPO 723. 727 (CCPA 197n: In re Gunn . 537F.2dll23, 1128, 190USPQ402, 
406 (CCPA 1976); and In re Scarbrough . 182 USPQ 298 (CCPA 1974). 
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See InreGhiroiL 442 F.2d 985, 991, 169 USPQ 723, 727 (CCPA 
1971) and Inie Guna 537 F.2d 1123, 1128, 190 USPQ 402, 406 
(CCPA 1976). 

However, the issue in the instant enablement rejections is the disclosure of interconnections and 

interrelations, not the disclosure of "a particular ^aratus". Therefore, Ghiroa Guna and Scarbrough 

are not relevant to the instant enablement rejections. 

Further, there are many years of additional skill in between the effective filing dates of Ghiroa 

Guna and Scaibrough and the effective filing date of the instant ^licatioa The effective filing date of 

Ghiron is 1966, the effective filing date of Gurm is 1971, and the effective filing date of Scarbrough is 

1968; an average of about 15 years of increase in the skill in the fest growing electronics and conq)uter 

art to get to the effective filing date of the instant applicatioa In this about 15 years of progress, there 

was a significant increase in the skill in tiie conq)uter art. The late 1960s saw the core memory-based 

miniconq)uters while the early 1980s saw third generation microcon5)uters (the Intel 80286 

microcomputer), the second generation ^ple con:^)uters (tiie Apple Macintosh personal con^uter), 

and the second generation IBM personal con:5)uter (flie IBM AT personal con^uter).-^^^ 

Apple Computer launched the Macintosh, the first successfial mouse- 
driven computer with a graphic user interfece, with a single $1.5 million 
commercial during the 1984 Super Bowl. Based on the Motorola 
68000 microprocessor, the Macintosh included many of the Lisa's 
features at a much more affordable price: $2,500. 

♦ * * 

IBM released its PC Jr. and PC-AT. The PC Jr. failed, but tiie PC- 
AT, several times faster than original PC and based on the Intel 80286 
chip, claimed success with its notable increases in performance and 
storage capacity, all for about $4,000. It also included more RAM and 
accomodated high-density 1.2-megabyte 5 1/4-inch floppy disks. 

Thxis, the skill in the art-related issues in these three cases do not ^ly to the instant application. 

The Examinen under the camouflage of Ghkoa Guna and Scarbrough : then develops his own 
holding and attributes it to the three CCPA decisions. This is in:^)roper, the CCPA decisions cannot be 



Sfifi, The Computer History Museum - Timeline available at 
httD://v^wwxomputerhistorv.org/timeline/time1iTie.php?timeHn e categorv=cmp tr Hast visited June 1, 2005) and^ 
Section 9.3. 
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expanded 15)011 by the Examiner to ^ply to all parts of the disclosures in the subj ect Ghiroa Gunn . and 

Scarbrough ^plications. The CCPA decisions regarding a particular undisclosed "^paratus" cannot 

be cxpmdod vqpon by the Examiner to cloud the disclosure of all parts and all software of all con^uter 

system qjplications as the technology advances. 

The Examiner misrepresents the instant disclosure in order to attenq)t to force it into the issues in 

Ghiroa Guna and Scarbrough (prior Action at 49-50): 

The ^plicant's disclosed system requires a specific 
^'architecture" under software control and configuration as described 
above. This is similar to the situation feced by the In re Ghiron 
court.... 

Third, in Ghiroa *the method cannot be performed by a general 
purpose computer of the prior art" as described in the decision page 
728. This is similar to ^licant's disclosure, which requires specific 
image processing "architecture". 

However, tiiese are fi^lher misrepresentations based on no more than the Examiner's self-serving 

conclusory statements. For exan:5)le, the Examiner inconsistently admits to the feet that the disclosure 

does not require "a specific 'architecture'" (instant Action at 6 (emphasis added)): 

The disclosed invention ^>pears to be several generalized image 
processing architectures having numerous optional capabilities . 

See also Section 7.3. 12. Further, most of the claims are not specific to any particular type of computer, 

the Appellant's con:5)uter can be replaced by "a general purpose con:q)uter of the prior art", hi effect, 

the actually reduced-to-practice "e?q)erimental system" disclosed in the instant ^pUcation includes a 

commercially available conq)uter, commercially available operating system software, commercially 

available and output circuit boards, and commercially available con5)uler peripherals (e.g.; Spec. 

at 296-299). See also Spec, at 297: 

The computer is in^lemented with various S-100 boards 
manufactured by CompuPro including the 8085-8088 CPU board .... 

Other well known commercially available con^uters or custom conc^xiters are taught for alternate 

configurations (e.g.; Spec, at 41-42): 

hi a digital image processor configuration, . . .. General purpose 
processors, such as a stored program con^uter and a microcomputer, 
ca be used for a software in^lementation and a firmware 
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iirq)lementation respectively. For example, an AMD 2900 bit-slice 
microprocessor, can be used for a firmware inq)lementation. . .. 

In an analog configuration, 

In a hybrid configuration, . . 
The Examiner quotes Ghiron about "^pellanf s bare allegation" regarding **rectangles of 
^pellant's drawings" (prior Action at 5 1). However, the instant plication has much more disclosure 
than that, including commercially available devices, an actually reduced-to-practice "experimental 
system" embodiment, detailed schematic diagrams and source code software, and even video t^es of 



operation (Sections 5.6, 5.7, 7.3.7, 7.3.9, 7.3.10, 7.3.1 1, 7.3.15, 7.5.4, 7.5.5, 7.5.6, 7.5.8, 7.5.9, and 



In the Examiner's discussion of Scaifarough and Gum he again misrepresents the instant 
disclosure. As above, the instant plication has much more disclosure than Scarbrough and Gumi and 
much more than the Examiner will admit to including commercially available devices, an actually 
reduced-to-practice "e)q)erimental system" embodiment, detailed schematic diagrams and source code 
software, and even video t^es of operation (see above section cites). 

Further, the Examiner misrepresents Fig. lAasif it stands alone as a mere block diagram. But 
Fig. 1 A is the top of the top-down disclosure which is then disclosure in great detail with more detailed 
block diagrams, with software (both source code and verbal flow diagrams), with hardware including 
schematics and verbal descriptions, and with much much more (e.g.; Section 5.6). 

7.5.12 The Examiner Misrepresents The Law On Enablement With Wright 

The Examiner misrepresents Wright (prior Action at 55-57 Wright is related to a chemical 
technology that is relatively uip:edictable while the instant appHcation is directed to the highly 
predictable computer and electrical arts (Sections 7.5,6.1 and 7.5.8.3). 

The Examiner misrepresents the instant disclosure in order to attempt to force it into the issues in 
Wri^t (prior Action at 56-57): 



7.5.10). 



While the nature of the subject matter disclosed and claimed by 
Wright is different fiom that of the ^licant, the similarities between the 



299 



In re Wright 999 F.2d 1557, 27 USPQ2d 1510 (Fed. Cir. 1993). 
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two are as follows. Similar to Wright, the ^licanf s specification nuist 
have provided enabling siqjport as of the effective filing date; in the 
^plicant's case, in the year of 1984. Also similar to Wright, the 
^licant's description is "general". That is, the ^licant discloses a 
generalized image processing system as described in the rejection 
above. However, in the applicant's case, there are NO working 
exanq)les of ANY of the claimed subject matter. Furthermore, the 
^licanfs disclosure is nothing more that an "invitation to e?q)eriment" 
(discussed in the next section below). 

The examiner has come to essentially the same conclusion 
regarding the ^licanf s disclosure. That is, one of ordinary skill in the 
art would have had to engage in undue e?q)erimentation in 1984 to 
practice the subject matter of the currently pending claims, given flieir 
breadth, the unpredictability in the art, and the limited guidance that the 
^licant provides in his ^plication, and the ^licant has Med (to this 
point) to establish that the general description of his invention set forth in 
his application was anything more, in 1984, that an invitation to 
e?q)eriment. The Wright decision is presented herein as evidence 
that the rejection advanced herein is reasonable and appropriate 
given the circumstances facing the examiner, and to reinforce 
that fact that the applicant's specification must have been 
enabling as of the effective filing date. 

However, the instant disclosure is not merely "a generalized image processing system" and has much 
much more than "limited guidance that the applicant provides in his plication" but provides a very 
detailed disclosure with an actually reduced-to-practice "e>q)erimental system" embodiment (e.g.; 
Section 5), The instant disclosure has extensive *Svorking exan5)les" that are very relevant to the claims 
(Sections 5.7 and 7.5. 10). The claims are not 'an "invitation to e?q)erimfint"' but involve Uttle if any 
e?q)erimentation and certainly not undue e}q)erimentation (Section 7.5.8). The Examiner misrepresents 
the predictability in the art (Sections 7.5.6. 1 and 7.5.8.3). 
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7>6 ARGUMENTS COMMON TO BOTH THE 35 USC S 102 ANTICIPATION 
REJECTIONS AND THE 35 USC S 103 OBVIOUSNESS REJECTIONS 

7.6.1 Introduction 

Various claims stand rejected under 35 USC § 102 ("§ 102") regarding anticipation and 
various other claims stand rejected under 35 USC § 103 ("§ 103") regarding obviousness. The 
Appellant traverses both the § 102 anticipation rejections and the § 103 obviousness rejections for the 
common arguments set forth in this Section 7.6, The i^pellant further traverses the § 102 anticipation 
rejections for the arguments set forth in Section 0 to siqjplement the arguments set forth in this Section 
7.6. The Appellant further traverses the § 103 obviousness rejections for the arguments set forth in 
Section 7.8 to supplement the arguments set forth in this Section 7.6. 

The art rejections do not, and in fact cannot,^***^ establish a prima fade case of either anticipation 
or obvioxisness. 

7.6.2 The Art Rejections Do Not Even Provide A Proper Claim-Bv-Claim Analysis, Much 
Less The Limitation-Bv-Limitation Analysis Required By The Federal Circuit 

The Federal Circuit requires that art rejections be sq>ported on a limitation-by-limitation basis 
with specific feet findings for each contested limitation and satisfectory explanations for such findings. 
The claim construction used in contesting the contested limitations must also be e?q)licit The Federal 
Circuit also requires fact findings, adequately e?q)lained, for each relevant factor.^**^ However, the 
instant art rejections feil to meet these requirements. The art rejections do not even provide a 
proper claim-by-claim analysis, much less a proper limitation-by-limitation analysis (Sections 
7.7.4 and 7.8.9). 



The Examiner cannot establish a prima facie case of either anticipation or obviousness because the prior art 
references do not anticipate the claims nor render the claims obvious. 

Gecbterv. Davidson . 43 USPQ2d 1030, 1935 (Fed Cir. 1997). 
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The § 103 rejections fail to meet the requirements of the Federal Circuit The court, in 
Gechter ^**^. defined the requirements for a proper rejection which included a requirement that 
patentability analyses be conducted on a limitation by limitation basis. The court, in Gechter . 
summarized its position as follows: 



In sum, we hold that the Board is required to set forth in its 
opinions specific findings of fact and conclusions of law adequate to 
form a basis for our review. In particular, we cxpoct that the Board's 
anticipation analysis be conducted on a limitation by limitation basis, 
with specific &ct findings for each contested limitation and satis&ctory 
explanations for such findings. [FN3 omitted] Claim construction must 
also be explicit, at least as to any construction disputed by parties to the 
interference (or an ^plicant or patentee in an ex parte proceeding). 



Gechter e}q)ressly apphes to § 103 rejections as well as to § 102 rejections. 

While not directiy presented here, obviousness determinations, 
when ^propriate, similariy must rest on &ct findings, adequately 
e?q)lain6d, for each of the relevant obviousness &ctors in the Siq)reme 
Court's decision in Graham . 383 U.S. at 17-18, 148 USPQ at 467, 
and its progeny in this court, see, e.g., Loctite, 781 F.2d at 872, 228 
USPQ at 97. 

Gechter ."^^ However, tiie instant § 103 rejections fail to meet these requirements. The § 103 rejections 
do not even provide a proper claim-by-claim analysis, much less the required limitation-by-Umitation 
analysis. 

This is black-letter law going back 30 years to the CCPA. Rovka ^^^ established that the prior 
art must teach or suggest all claim limitations to support a § 103 rejection. See also MPEP 2143.03. 
WUsoD?^^ established that a § 103 rejection must consider all disputed words in the disputed claims . 
See also MPEP 2143.03. 



Gechter V. Davidson . 1 16 F.3d 1454, 43 USPQ2d 1030, 1035 (Fed Cir. 1997). 
Gechter V. Davidson . 116 F.3d 1454, 43 USPQ2d 1030, 1035 (Fed. Cir. 1997). 



Gechter. 
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U 116 F.3d 1454, 43 USPQ2d 1030, 1035 FN3 (Fed Cir. 1997). 
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InreRovka . 490 F2d 981, 180 USPQ 580 (CCPA 1974). 
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In re Wilson . 424 F.2d 1382, 165 USPQ 494, 496 (CCPA 1970). 



-389- 



Serial No. 08/464,034 



In addition, the CCPA, in reversing a prior art rej ection, ruled that all words in a claim must be 

considered in evaluating patentability regarding the prior art 

In this respect, the section 102 rejection in this case is not unlike 
the section 103 rejection which we reversed in In re Wilsoa 57 CCPA 
1029, 424 F.2d 1382, 165 USPQ 494 (1970), and is unsupportable 
for the same reason: ' 'All words in a claim must be considered in judging 
the patentability of that claim against the prior arf ' (emphasis added). 
Id at 1032, 424 F.2d at 1385, 165 USPQ at 496. 

IVGllei ^^^ (en^hasis in original). 

In violation of the aforementioned black letter law, the Examiner did not consider all disputed 
words, elements, and limitations in the rejected claims. Hence, the Examiner violated Gechter and 
Wamer-Jenkinson by failing to siqjport the art rejections on the required limitation-by-Lunitation basis. 

The Examiner did not properly perform a Gechter analysis on a single claim. Further, the 
Examiner did not properly consider the scope and meaning of each claim limitation as required by 
Gechter . Further, the Examiner merely identified elements in the references vpon which certain claim 
elements allegedly read. The Examiner did not even perform a single Gechter analysis regarding the 
different names and different functions of these elements. The Examiner did not make any specific fact 
findings for each contested limitation, nor provide a satisfectory e?q)lanation, nor provide a proper claim 
construction for the disputed claim hmitations as required by Gechter . The Examiner did not even 
acknowledge that some of the limitations in the claims have different names and functions than the 
elements with which they are con5)ared. 

The court in Gechter commented that if claim construction is not explicit or if the claims were 
misconstrued, a finding of anticipation must be reversed 43 USPQ2d at 1033. The claims must first 
have been correctly construed to define the scope and meaning of each contested limitatioa See also 
Paulsea ^^^ The court in Paulsen commented that in order to properly con:q)are a reference with the 
claims, it is necessary to constme the contested term to ascertain its scope and meaning. Id. at 1 674. 
See also Sections 7.3.5.1, 7.2.6, and 7.6.4. 



In re Miller. 441 F.2d 689, 169 USPQ 597 (CCPA 1971). 

In re Paulsen . 30 F.2d 1475, 31 USPQ2d 1671, 1674 (Fed Cir. 1994). 



-390^ 



Serial No. 08/464,034 



The court in Gechter further commented that, for anticipation, the PTO must expressly find that 
every limitation in the claim was identically shown in the single reference. 43 USPQ2d at 1035. Such 
findings should provide an e?q)lanation for whether, how, and why the reference contains each of the 
limitations of the claim Thus, said the court, the e}q)lanation should define the exact fimction of the 
elements as well as find that the prior art reference disclosed the identical fimctiorL 

Further, the Examiner is required to consider the scope and meaning of the limitations used in 
the claims; i.e., construe each contested claim limitatioa However, the Examiner has not performed any 
of tiie analyses required by Gechter and Paulsen for determining tiie scope and meaning of the contested 
limitations. See also Sections 7.3.5.1, 7.2.6, and 7.6.4. 

In direct violation of Gechter , ottier court precedent, and the PTO's rules; the Examiner 
disregards in^ortant claim limitations, has not properly siqrported the art rejections on a limitation-by- 
limitation basis with specific fact findings for each contested limitation and satisfectory e?q)lanations for 
such findings, has not e^lidtiy e?q)lained the claim construction used in contesting the limitations, and 
has not si^)ported the art rejections with adequately cxpMned fact findings for each relevant factor. This 
is not surprising since such analyses would have confirmed that the claims distinguish over the references 
and the Examiner would not have been able to persist in the art rejections. 

The different limitations and different combinations recited in the claims are discussed in Section 
5.1. The different interconnection and interrelation limitations recited in the claims are discussed in 
Section 5.2. These different limitations and different combinations render each of the claims 
(independent claims and claims depending therefix)m) separately patentable. These limitations are not 
properly addressed in the § 102 rejections. Hence, for this additional reason, the § 102 rejections M 
to establish a prima fade case. 

In view of the above, the Examiner has not provided a Gechter analvsis in support of the art 
rejections because a Gechter analysis would show that the claims do indeed distinguish over the 
references. Since the instant claims distinguish over the references, the art rejections should be reversed 
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7.6.3 The Art Rejections Overlook The Significant Differences Between The Instant Claims 
And The References 

There are significant diflFerences between the instant claims and the references which have been 
overlooked by the Examiner. See, e^, Section 5. These include the novel combinations of elements, 
acts, or functions (Table 5.1 and Table 5.3) and the novel combinations of interconnections (Table 5.2). 
The Examiner has not properly reconciled these significant diflFerences, much less properly read each 
contested instant claim on each appHed reference, nor properly read each contested limitation on the 
^pHed references, nor properly provided the required Gechter . Graham and RouflFet analyses. 

The novel combinations of elements and acts for the independent claims are set forth in Section 
5 . 1 . In addition to the element, act, or fimction claim limitations, the contested claim limitations include 
'"ing" verb' (e.g., generating, storing, etc.)^*^^ limitations, responsiveness^^*^ limitations, coiqiling 
limitations, and combinations thereof However, the rejections disregard these "ing" verb' limitations, 
responsiveness limitations, and coTq)ling limitations. 

In view of the above, the instant claims have significant diflFerences that are not anticipated nor 
rendered obvious by the references. Hence, tiie art rejections should be reversed 

7.6.4 The Examiner^s Attempt To Construe The Claims Regarding The Art Rejections Is 
Erroneous 

The Examiner attempted to construe the claims (instant Action at 30-36), but this claim 
construction is fatally defective (Sections 7.3.5.1, 7.2.6, and 7.6.4). For example, the Examiner failed 
to construe each rejected claim as a whole and tiie Examiner disregarded many contested claim 
limitations; e.g.; the ''in response to" claim limitations; (Sections 7.7.4 and 7.8.9). This despite the fact 
that claim construction is "an essential part of the examination process" (Section 7.2.6). 



The Federal Circuit uses the term *"ing" verb' (passing, heating, reacting, transferring, etc.) in its discussion inQJ, 
Corp. V. Tekmar . 1 15 F3d 1576, 1583, 42 USPQ2d 1777, 1782 (Fed Cir. 1997). 

E.g., "in response to 



-392- 



Serial No. 08/464,034 



Further, the Examiner did not properly consider either the *'intrinsic" evidence (e.g., the 
disclosure) or the extrinsic evidence (e.g., the prior art), as required See Phillips (Section 7.2.6). 
Instead, the Examiner ^ears to have made up much of the claim construction in a vacuum. The 
Examiner's atteirpted claim construction ^jpears to be in large part the Examiner's own conclusory 
statements, which is in:5)roper. 

Further, the Examiner's attempted claim construction includes significant unclaimed subject 
matter, which is improper (Section 7.3.5. 1). The Examiner should have focused his claim construction 
on the claimed inventioiL However, the Examiner instead buried relevant information that he may have 
within ''boilerplate" that constitutes unclaimed subject matter. 

Further, the Examiner's atten5)ted claim construction disregards the claims as a whole and 
instead addresses functions or elements alone in a vacuunL It cony letely ignores the claimed 
interconnections and interrelations that the Examiner finds to be so important to the '1 12-1 rejections. 

Hence, because the Examiner has Med to properly construe the claims, the art rejections fail to 
establish a prima facie case and should be reversed. 

7,6.5 The Examiner Failed To Give Weight To Important Claim Limitations And Hence 
Failed To Establish A Prima Facie Case Of Obviousness 

The Exanmner Med to give wei^t to many of the claim limitations (Sections 7.7.4 and 7.8.9). 

However, tiiis is clear error.^* ^ 

Because the '^product" limitations ^ear in the bodies of the claims 
rather than in their preambles, we do not agree tiiat they can be treated 
as ''field of xise" Umitations and thus given no weight Q! LirePaulsea 
30 F.3d 1475, 1479, 31 USPQ2d 1671, 1673 (Fed. Cir. 1994).... 
Consequentiy, it is necessary to detemiine whether the examiner has 
adequately e?q)lained why these ''producf ' recitations, when given 
weight, render the claims indefinite. 



Ex Parte Hyatt Appeal No. 2003-0794 in Serial No. 08/471,799 at pp. 24-25 (July 6, 2005) (unpublished opinion). 
S££ Appendix 10 attached hereto (the Related Proceedings Appendix). 
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In particular, the Examiner herein disregarded many claim limitations in Ihe art rejections. For example, 
many of the claims have extensive redtatioos of limitations including not only the fimctions but also the 
interconnections and responsiveness therebetween However, the Examiner selectively attempted to 
read bits-and-pieces of the claims on the references, giving many claim limitations no weight at all, 
disregarding interconnections and responsiveness, and attenq)ting to read o&er claim limitations on 
arbitrary and diverse parts of tiie references that do not meet the claim limitations. 

For QxamplQ, see the discussions in Sections 7.7.4 and 7.8.9. Hence, the art rejections of these 
claims should be reversed for failing to establish a prima fade case. 

Further, for similar reasons, giving no weight to in^rtant claim linwtations and atten5)ting to 
read claim limitations on diverse parts of the references, the art rejections of all the rest of the claims 
should be reversed for failing to establish a prima fade case. 

7.6.6 The Examiner^s Discussions Of Fant, Sacks, Rogoff, and Meagher Constitute 
Improper Conclusorv Statements 

The Examiner's discxissions of Fant, Sacks, RogofF, and Meagher (instant Action at 77-143, 
59-67, 43-58, 39-42, respectively) are improper. These discussions are the Examiner's atten^t to 
interpret the references. However, these discussions do not specifically address the claim limitations 
and therefore are irrelevant. These discussions are the Examiner's own conclusory statements, which is 
improper (e.g.; Section 7.2.3). Further, the Examiner's discussions of Fant, Sacks, RogoflF, and 
Meagher constitute significant unclaimed subject matter, which is improper (Section 7.3.5. 1). The 
Examiner should have focused his discussion on the claimed invention Relevant information should not 
have been buried within the extensive *lx)ilerplate." 

Further, the Examines discussions of Fant, Sacks, RogoflF, and Meagher ignore the claims as a 
whole and instead address fimctions or elements alone in a vacuum. These discussions con5)letely 
ignore the claimed intercormections and interrelations that the Examiner finds to be so in^rtant to the 
'112-1 rejections. 
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Further, the Examiner's discussions of Fant, Sacks, RogoflF, and Meagher use terminology that is 
different than the terminology of the claims, yet the Examiner does not adequately reconcile the 
diflferences in terminology. 

Fant is composed of many bits and pieces, but Fant does not teach the claimed invention as a 
whole. For example, Fant shows drawings of intended pictorial results (e.g.: Figs 1, 2A, 2B, 4-12, 14- 
20, 22, 23, 30, and 42-43B), but does adequately teach how to create these pictorial results with his 
simulation system. Further, Fant provides some mathematical equations, some geometric diagrams, and 
some tables (e.g.. Figs. 21, 28-29, 4445, and 46-49), but does adequately teach how to create the 
pictorial results with these equations and geometric diagrams. Further, Fant provides some block 
diagrams (e.g.; Figs. 3, 13, 31-36, 40, and 50-52), but does adequately teach how to create the 
pictorial results with these block diagrams. Further, Fant provides some symbol diagrams (e.g.; Figs. 
24-27, and 41), and address diagrams (e.g.; Figs. 37-39) but does adequately teach how to create the 
pictorial results with these diagrams. 

7.6.7 The Art Rejections Do Not Establish A Prima Facie Case 

THe art rejections do not establish a prima fade case^'^ as discussed below. 

The Mure of the Examiner to establish a prima fade case is, by itself, dispositive of the art 

rejections. Judge Hairston in Hvatt-'852 ^^^ stated: 

Without a showing that each and every limitation of the claimed 
invention is found in the Schutt reference, either e?q)licitly or inherently, 
the anticipation rejection is reversed... 

For all of the reasons set forth in the immediately preceding 
paragr^h, the obviousness rejection based upon the combined 
teachings of Schutt and Sundet is reversed for lack of a prima fade case 
of obviousness. Without an initial prima fade case, the burden never 



Sfie 37 CFR MQ6fbV Chester V. Miller. 906 F.2d 1574, 1578. 15 USPQ2d 1333. 1337 (Fed Cir. 1990) ("Section 132 is 
violated when a rejection is so uninformative that it prevents the applicant from recognizing and seeking to counter 
the grounds for rejection."). See also InreQetiker . 977 F2d 1443, 24 USPQ2d 1443 (Fed Cir. 1992). 

Ex parte Hvatt Appeal No. 2001-2172, Paper No. 31 at 8-9 in patent application Serial No. 08/436,852 (PTO Bd App. 
July 25, 2002) [herein Hvatt-'852 ] (unpublished PTO decision) (footnote removed). 
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shifted to appellant to provide a rebuttal. In re Oetiker 977 F.2d 1443, 
24 USPQ2d 1443, 1444 (Fed. Cir. 1992).... 

As indicated supra , the mere listing of elements does not satisfy 
the examiner's burden of presenting a prima fade case of obviousness 
of the claims as a whole. 

Similarly, the Examiner herein has failed to establish a prima fade case, v^^hich is dispositive of the art 
rejections. 

Further, the Examiner has failed to establish a prima fade case for the following reasons. 

a. The art rejections do not properly consider the claimed invention as a whole 
(MPEP2141). 

b. The art rejections do not properly consider the references as a whole (MPEP 
2141). 

c. The art rejections do not properly determine the scope and content of the prior 
art (MPEP 2141). 

d. The art rejections disregard relevant claim limitations. 

e. The Federal Circuit requires a limitation-by-limitation analysis, hvt the art 
rejections do not properly provide a claim-by-claim analysis (Section 7.6.2) 
mxich less a proper limitation-by-limitation analysis. 

f The Appellant properly traversed the Examiner's unsi^jported statements, but 
the Exanmier did not provide the required reference or affidavit in accordance 
with MPEP 2144.03. 

Judge Fleming in Hvatt-'041 ^^'^ stated: 

OPINION 

We will not sustain the rejection of claims 1 through 76 under 
U.S.C 103. 

The Examiner has failed to set forth a prima fade case. It is the 
burden of the Examiner to establish why one having ordinaiy skill in the 
art would have been led to the claimed invention by the reasonable 
teachings or suggestions found in the prior art, or by a reasonable 



Ex parte Hvatt. Appeal No. 94-41 32, Paper No. 28 at 4 in patent application Serial No. 07/578,041 which issued as 
U.S. Patent No. 5,526,506 on June 1 1, 1996 (Bd Pat. App. & Int. October 31, 1995) [herein Hvatt-'041 ] (unpublished 
PTO decision). 
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inference to the artisan contained in such teachings or suggestions, hire 
Semaken 702 F.2d 989, 217 USPQ 1 (Fed. Cir. 1983). 

The burden of establishing a prima fade case is not satisfied by a mere matching }sp of elements 
in a reference with those in a claim. SeeHvatt-'041 (overturning a rejection which matched xxp a 
claimed detector with a prior art decoder). See also Edwards and Oetiker .^^^ 

Judge Krass in Hvatt-'243 ^^^ in reversing all of the rejections under 35 USC § 102 and 35 
use § 103, stated: 

The examiner's ^preach spears to suggest that the generation 
of one certain frequency means that there is suppression of other 
fiequencies and that somehow this equates to filter processing. In our 
view, the examiner's interpretation is a stretch which goes 
beyond all bounds of reasonableness. 

In view of the above, the art rejections do not establish a prima fade case. Hence, the art 
rejections should be reversed^^^ 

7.6.8 The Examiner's Inherency Contentions Are Erroneous 

The Examiner rehes on erroneous inherency contentions. However, these inherency issues 
violate the Federal Circuit requirements. See Rijckaert .^^^ Also, a self-serving allegation of inherency is 
no substitute for the "substantial evidence'' requirement of the U.S. Supreme Court and the Federal 
Circuit (Section 7.2.2). Hence, the § 103 rejections must fall. 

The Examiner, unable to find certain claim limitations in the reference, erroneously alleges 
inherency. However, the Examiner does not siqjport this inherency positioa The Examiner never 
performed the required Gechter analysis or Graham analysis and never provided the required showing 
of the basis in fact and technical reasoning. Nor did he provide the necessary objective evidence or 



In re Edwards . 568 F.2d 1349, 1354, 196 USPQ 465, 469 (CCPA 1978V In re Qetiker . 977 F2d 1443, 24 USPQ2d 1443 
(Fed Cir. 1992). 

Ex parte Hvatt . Appeal No. 92-1284, Paper No. 66 at 4-5 in patent application Serial No. 06/849,243 which issued as 
U.S. Patent No. 5,410,621 on April 25, 1995 (Bd Pat. App. & Int. May 17, 1994) [herein HxattL242] (unpublished PTO 
decision) (emphasis added). 

InreQetiker 977 F.2d 1443, 24 USPQ2d 1443 (Fed Cir. 1992). 

InreRijckaert , 9 F.3d 1531, 28 USPQ 1955 (Fed Cir. 1993). 
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cogent techmcal reasoning to si^yport the holding of inherency. See MPEP 21 12. Hence, the Examiner 
fails to establish a prima fade case of inherency sufficient to siq)port the rejections. 

MPEP 21 12 sets forth the requirements for reliance on inherency to siq>port a rejectioa 
However, the Examiner has not even addressed and has certainly not met these requirements . 



In relying xtpon the theory of inherency, the examiner must provide a 
basis in fact and/or technical reasoning to reasonably siqjport the 
determination that the allegedly inherent characteristic necessarily flows 
fix)m the teachings of the ^lied prior art 

"[AJssertions of technical fects in areas of esoteric technology must 
always be supported by citation of some reference worl^' and 
"allegations concerning specific ^knowledge' of the prior art, which 
might be pecuUar to a particular art should also be si5)ported" 



MPEP 2144.03.^^^ However, the Examiner has not provided any basis in fact or technical reasoning to 
si5)port the inherency allegation and the allegedly inherent characteristic does not necessarily flow fix)m 
the teachings of the ^Ued prior art Hence, for these additional reasons, the inherency allegations are 
fetally defective. 

Notwithstanding the above discussed Mure to establish inherency, the Examiner has not 
addressed other requirements regarding inherency. 



The mere fact that a certain thing may result fixMn a given set of 
circumstances is not sufficient to establish inherency.... That vMch may 
be inherent is not necessarily known.... Such a retrospective view of 
inherency is not a substitute for some teaching or suggestion siqjporting 
an obviousness rejectioa 



Ex parte Levy , 17 USPQ2d 1461, 1464 (Bd. Pat ^p. & Inter. 1990) (en^)hasis in original). Sfifi^lsfl MPEP 21 12. 
MPEP 2144.03 rquoting lnreAhlert . 424 F.2d 1088, 1091, 165 USPQ 418, 420-21 (CCPA 1970)) (aU quotation marks 



InreSpormann . 363 F.2d 444, 448, 150 USPQ 449, 452 (CCPA 1966) rdting lnre Adams . 53 CCPA 996, 356 F.2d 998, 
148 USPQ 742 (1966)). 



|T|he inherency of an advantage and its obviousness are entirely 
different questions. That \\iiich may be inherent is not necessarily 
knowa Obviousness cannot be predicated on what is unknown. 



Spormarm . 



321 



in original). 
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See Riickaert . However, the Examiner has never attenpted to establish that the allegedly inherent 
limitation was ^'necessarily known". 

In view of the above, the subject limitations in the instant claims are not inherent in the 
references. Hence, the § 103 rejections based thereon shodd be reversed. 



InreR^ckaert . 9 F.3d 1531, 28 USPQ 1955, 1957 (Fed Cir. 1993). 
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7.7 THE 35 USC S 102 ANTICIPATION REJECTIONS 

7.7.1 The Law Regarding 8 102 Rejections 

The references relied on for the § 102 rejections do not provide the identicality necessary to 
support the § 102 rejections. 

The 35 USC § 102 rejection does not establish a prima fade case. For example, the rejection 
violates the Federal Circuit requirements that a § 102 rejection must be sq>ported on a limitation by 
limitation basis with specific fact findings for each contested limitation and satisfactory e?q)lanations for 
suchfindings and that claim constmction for the contested claim limitations must be e?q)hcit Gechter v. 
Davidsoa 43 USPQ2d 1031 at 1035. Further, tiie § 102rejectionviolates the requirement that every 
limitation of a claim mxist identically appear in a single prior art reference for it to anticipate the claim. La 
re Bond . 910 F.2d 831, 832, 15 USPQ2d 1566, 1567 (Fed Cir. 1990) as cited in Gechter v, 
Davidsoa 43 USPQ2d 103 1 at 1032. The law reqxures identity between the rejected claims and the 
references for a § 102 rejection; as discussed below. However, the § 102 rejections do not estabUsh 
this identity. This is not surprising, there is no such identity. The claims have features that distinguish over 
the references. 

Rejections for anticipation or lack of novelty requires, as the first step in the inquiry, that all the 
elements of the claimed invention be described in a single reference. Richardson v. Suzuki Motor Co. . 
868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989), cert, denied, 110 S.Ct. 154 (1989). 
Further, the reference must describe the applicant's claimed invention sufficientiy to have placed a 
person of ordinary sldll in the field of the invention in possession of it In re Spada . 911 F.2d 705, 15 
USPQ2d 1655 (Fed. Cir. 1990). 

An anticipation analysis must be conducted on a limitation by limitation basis, with specific fact 
findings for each contested limitation and satisfactory e7q)lanations for such findings. Claim construction 
for contested claim limitations must also be e?q)licit Anticipation requires that every limitation in the 
claim was identically shown in a single reference. Gechter v. Davidsoa 116 F.3d 1454, 43 USPQ2d 
1031 at 1035 (Fed. Cir. 1997). See also Sections 7.3,5.1, 7.2.6, and 7.6.4. 
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The rejection relies on bits and pieces foiind in the prior art However, the finding of bits and 
pieces of the claimed invention does not establish anticipation:^^^ 

Only god works &om nothing. Man must work with old elements. 
Just because the elements existed does not mean that they are combined in the claimed manner or that 
they cooperate in the claimed manner. 

Other case law further illustrates the deficiencies in the § 102 rejections. 

Anticipation imder 35 U.S.CA. paragraph 102 can be found 
only when reference discloses exactly what is claimed 

Titanium Metals Corp. of America v. Banner , 778 F.2d 775., 
780, 227 USPQ 773, 777 (Fed. Cir. 1985).7. The prior art relied on 
by plaintiff does not constitute an anticipation of claims 18, 19 and 20 of 
the Wollard patent under 35 U.S.C. paragr^h 102. Anticipation can 
exist only where a single prior art reference teaches the same elements 
as claimed, united in the same way to perform an identical fiinction. 
niinois Tool Works, Inc. v. Sweetheart Plastics, Inc. . 436 F.2d 1180, 
168 USPQ 451 (7tii Cir. 1971); McCulloueh Tool Co. v. Wells 
Survev. Inc. . 343 F.2d 381, 398, 145 USPQ 6, 19-20 (10th Cir. 
1965); cert, denied 383 U.S. 933, 148 USPQ 772 (1966). 

Penn Yan Boats. Inc. v. Sea Lark Boats, Inc .. 175 USPQ 260, 273 (S.D.Fla 1972). 

The Federal Circuit has established that the party asserting anticipation (in the present case, the 
patent examiner) must demonstrate the identity between the claimed invention and the reference by 
showing that each element of the claim was either e?q)ressly or inherentiy described in a single prior art 
reference or that the claimed invention was known previously or encompassed in a single prior art 
device or practice. See Kalman v. Kimberlv-Clark Corp. . 713 F.2d 771, 218 USPQ 789 (FedCir. 
1983). The Federal Circuit confirmed this standard of anticipation in Iti re Donohue . 766 F.2d 53 1 , 
533, 226 USPQ 619, 621 (Fed.Cir. 1985) and Ralston Purina Co. v, Far-Mar-Co. Inc. . 772 F.2d 
1570, 1574, 227 USPQ 177, 180 (Fed.Cir. 1985). 

A § 102 rejection should demonstrate identity of inventioa See Kalman ^^"^ See also SRI .^^^ 
Identity of invention is a question of fact - one v/ho seeks such a finding must show that each element 



323 



See 65 J.Pat.Off.Soc'y 33 1 ; Howard T. Markey; Chief Judge; Court of Appeals for the Federal Circuit. 



Kahnan v. Kimberlv-Clark Corp. 713 F.2d 760, 771, 218 USPQ 781, 789 (Fed. Cir. 1983), Cgrt, dgnicd, 465 U.S. 1026, 
224 USPQ 520 (1984). overruled in part on another ground . 
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of the claim in issue is foimd, either e>q)ressly or under principles of inherency, in a single prior art 

reference, or that the claimed invention was previously known or embodied in a single prior art device 

or practice. See Miimesota .^^^ The reference must describe the claimed invention sufficiently to have 

placed aperson of ordinary skill in the field of the invention in possession of it See Spada .^^^ 

The Federal Circiiit fiirther requires for a finding of anticipation that the same arrangement be 

literally present in the claim as it is in the reference and be shown in as conq)lete detail as in the claim. 

The district court correctly instructed the jury that an invention is 
anticipated if the same device, including all the claim limitations, is 
shown in a single prior art reference. Every element of the claimed 
invention must be Uterally present, arranged as in the claim. Peridn- 
Ehner Corp. , 732 F.2d at 894, 221 USPQ at 673; Kalman v. 
Kimberlv-Clark Corp. . 713 F.2d 760, 771-72, 218 USPQ 781, 789 
(Fed. Cir. 1983), cert, denied 465 U.S. 1026 [224 USPQ 520] 
(1984). The identical invention must be shown in as complete detail 
as is contained in the patent claim. Jamesburv Corp ., 756 F.2d at 
1560, 225 USPQ at 256; ConnelL 722 F.2d at 1548, 220 USPQ at 
198. 

Richardsorf ^^. Hence, the required identity must also consider the recited coiq)Ung and the recited 

responsiveness in the claims. 

Judge Smith in Hvatt-'430 ^^^ in reversing the rejection under § 102, stated: 

There can be many dififerent structures which carry out identical 
functions, and these different structures do not automatically anticipate 
each otiier within the meaning of 35 U.S.C. 102. 



SRI Int'l V. Matsushita Elec. Corp. of Am.. 775 F.2d 1107, 1125, 227 USPQ 577, 588-89 (Fed Cir. 1985) (in banc). 
Minnesota Mining and Manufacturing v. Johnson & Johnson. 976 F2d 1559, 24 USPQ2d 1321 (Fed Cir. 1992). 
InreSpada . 911 F.2d 705, 15 USPQ2d 1655 (Fed Cir. 1990). 

Richardson v. Suzuki Motor Co, 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed Cir. 1989), cert, denied 1 10 S.Q. 
154 (1989) (emphasis added). 

Ex parte JJvatt Appeal No. 95-2551, Paper No. 27 at 8-9 in patent application Serial No. 07/468,430 which issued as 
U.S. Patent No. 5,594,908 on January 14, 1997 (Bd Pat. App. & Int. May 22, 1996) [herein Hvatt-'43Q ] (unpublished 
PTO decision). 
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7.7,2 The 8 102 Rejections Are FataUv Defective 

The 35 use § 102 rejections are based iq)on conclusory statements that supposedly establish 
anticipation. However, there are significant differences between the claims and the references. Yet the 
Examiner has not nroperlv reconciled these differences . Thus, the claims prima fade distinguish the 
references. Consequently, the required identity has not been established For this reason alone, the 
§ 102 rejections must fell. 

There are many novel differences between the instant claims and the references. Nevertheless, 
even though the arguments hereiu establish significant novel claim differences, the Examiner has not 
properly reconciled these differences, much less properly read each contested instant claim on each 
applied reference, nor properly read the contested claim limitations on the ^lied references, nor 
provided the required Gechtei ^"^^ analysis. 

Further, the novel combination of limitations for each independent claim are set forth ia Section 
5.1. These novel combinations of limitations iUustcate the significant distinctions between the instant 
claims and the references. 

Further, each ^paratus claim and each process claim recites novel combinations of 
responsive^^^ limitations in addition to the novel combination of elements and novel combination of " W 
verb' limitations. 

Further, each ^paratus claim has a novel combination of (xmpling limitations in addition to the 
novel combination of elements, novel combination of "ing" verb' limitations, and novel combination of 
responsive limitations. 

The recited elements, "'ing" verb' limitations, responsiveness limitations, cox5)ling limitations, 
and combinations thereof all constitute contested limitations. 

Further, the Examiner has ignored the interconnections recited in the claims. Thus, the required 
identity has not been established. For this reason alone, the 35 USC § 102 rejections must fall. 



Gechterv. Davidsnn . 1 16 F.3d 1454, 43 USPQ2d 1030 (Fed Cir. 1997). 
E.g., "in response to 
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Further, the Examiner has not shown how or where all specific elements of the reference 
corresponds to all specific elements of the claims, much less that they are identical. See Section 7,7.4 
regarding a traverse of the Examiner's assertions regarding the § 102 rejections. 

In view of the above, the Examiner has not established anticipation — in feet, he has established 
non-anticipation. 

7,7.3 The S 102 Reie ctions Do Not Establish A Prima Facie Case 

The 35 use § 102 rejections do not establish a prima fade case for the reasons discussed in 
Section 7.6.7 and for the additional reasons outlined below. 

The Examiner must si5>port§ 102 rejections with a proper e?q)lanationofwhy the claims are 
anticipated by the reference. Such siq)port of the § 102 rejections requires, as stated above, an 
evaluation of the claims as a whole, the references as a whole, a proper construction of each of the 
rejected claims to determine their scope and meaning, a proper limitation-by-limitation analysis of each 
claim element, a proper claim-by-claim analysis of each of the claims subject to rejection and 
consideration of all of the words in each claim. 

The prima fade case, for purposes of anticipation, requires that the anticipation analysis be 
conducted on a limitation-by-limitation basis with specific fact findings for each limitation and an 
e}q)lanation for the findings, as well as explidt claim construction. See Gechter .^^^ It is well-established 
that identity of invention is required for antic5)atioiL This means that every limitation in the claim must be 
identically shown in a single reference. Identity of invention also requires identity of fimctioiL Failure to 
meet these basic criteria, as in the instant case, constitutes a failure to establish a prima fade case of 
antidpation. 

Iq view of the above, the § 102 rejections do not establish a prima fade case. Hence, the § 102 
rejections should be reversed.^^^ 



Gechterv. Davidson . 116 F.3d 1454, 43 USPQ2d 1030 (Fed. Cir. 1997). 
InreOetiker . 977 F.2d 1443, 24 U.S.P.Q.2d 1443 (Fed. Cir. 1992). 
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7.7,4 Traverse Of The Eyaminer^s Statements Regarding The S 102 Rejections 

7,7.4.1 The 8 102 rejection over Netravali 

The Examiner states (instant Action at 36-37): 

8. Claims 1 87, 209, 235 and 279 are rejected under 35 U.S.C. 
102(b) as being anticipated by Netravali et al (U.S. 4,245,248 A). 

Netravali discloses generating multQ)lexed image information 
(ii^ut data fiom channel 60 is multiplexed image information, see figure 
5); generating demultiplexed first channel image information by 
demultiplexing in response to the multplexed image information (see 
figure 6, output 603 fiom demultiplexer 602 is the claimed 
"demult;)lexed first channel image information*^; and generating 
demult5)lexed second channel image information by demult5)lexing in 
response to the multiplexed image information (output 604 is the 
claimed "second channel image infonnation"). 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7.1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to inqx)rtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 187, 209, and 279; respectively: 

187. A process conq)rising the acts of: 

storing prior pixel image information, the prior pixel image 
information representing a prior image; 

storing next pixel image information, the next pixel image 
information representing a next image; 

generating prior vector information in response to the prior pixel 
image infomiation; 

generating next vector information in response to tiie next pixel 
image information; and 

generating 64-pixel blocks of ten^rally interpolated image 
information in response to the prior vector information, in response to 
the next vector information, in response to the prior pixel image 
information, and in response to the next pixel image informatioa 

209. A process conq)rising the acts of: 
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Storing prior pixel image information, the prior pixel image 
information representing a prior image; 

storing next pixel image infonnation, the next pixel imagg 
information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to the 
next pixel image information; and 

generating 64-pixel blocks of ten^rally interpolated image 
information in response to the prior motion vector information, in 
response to flie next motion vector information, in response to the prior 
pixel image iiiforniation, aiKi in response to the next pixel image 
information. 

279. A process con:q)rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to the 
next pixel image information; 

generating 64-pixel blocks of weighted image information in 
response to the prior pixel image information, in response to the next 
pixel image information, in response to the prior motion vector 
iriformatiori, and in resporise to the next motion vector iirformatiori; and 

generating transformed image information in response to the 64- 
pixel blocks of weighted image information, in response to the prior 
pixel image information, and in response to the next pixel image 
informatioa 

For exan[q)le, the Examiner ^arently has not given weight to various claim limitations (Table 5.1) nor 

to the "in response to" claim limitations (Table 52). Thus, this is an inq>roper rejection and, for this 

reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 37): 

NetravaU discloses the act of making a position product (the 
position product in Netravali is image data). 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
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FiiTther, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Netravali does not si5)port the Examiner's statement Hence, the instant rejection 
further fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to inq)ortant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 187, 209, and 279; respectively: 

187. A process comprising the acts of: 

storing prior pixel image infonnation, the prior pixel image 
information representing a prior image; 

storing next pixel image infonnation, the next pixel image 
infonnation representing a next image; 

generating prior vector information in response to the prior pixel 
image information; 

generating next vector information in response to the next pixel 
image information; and 

generating 64-pixel blocks of tenqx)rally interpolated image 
information in response to the prior vector information, in response to 
the next vector information, in response to the prior pixel image 
information, and in response to the next pixel image information 

209. A process comprising the acts of: 

storing prior pixel image information, the prior pixel image 
information representing a prior image; 

storing next pixel image information, the next pixel image 
information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to the 
next pixel image information; and 

generating 64-pixel blocks of temporally interpolated image 
information in response to the prior motion vector information, in 
response to the next motion vector information, in response to the prior 
pixel image information, and in response to the next pixel image 
information. 

279. A process con:q)rising the acts of: 
storing prior pixel image infonnation representing a prior image; 
storing next pixel image information representing a next image; 
generating prior motion vector information in response to the 
prior pixel image information; 
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generating next motion vector information in response to the 
next pixel image information; 

generating 64-pixel blocks of weighted image information in 
response to tiie prior pixel image information, in response to the next 
pixel image information, in response to the prior motion vector 
information, and in response to the next motion vector information; and 

generating transformed image information in response to the 64- 
pixel blocks of weighted image information, in response to the prior 
pixel image information, and in response to the next pixel image 
information. 

For example, the Examiner apparently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52), Thus, this is an iiiq)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



The Examiner states (instant Action at 37): 

Netravali discloses generating a fimne of ii^ut image 
information (fiame irput, figure 2); generating a fimne of data 
conq)ressed image information in response to the fi:ame of iiq)ut image 
information (output of linear transform 101); generating a Scamc of data 
decon^ressed image information in response to the fi:ame of data 
conq)ressed image information (output of inverse transform 201); 
generating a fiame of feedback image information in response to the 
fi:ame of data decompressed image information (output of birfFer 203); 
and generating the fi:ame of data con^ressed image information in 
response to the fi:ame of feedback image information (output of linear 
transform 204). 

However, the instant claimed invention is not identically shown in this reference, the requirement that 

every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 

Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 

each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, the Examiner ^parenfly gives no weight to inq)ortant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claims 187, 209, and 279; respectively: 

187. A process conq)rising the acts of: 
storing prior pixel image information, the prior pixel image 
information representing a prior image; 
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stDiing next pixel image infonnation, the next pixel image 
infomiation representing a next image; 

generating prior vector infonnation in response to the prior pixel 
image infonnation; 

generating next vector infonnation in response to the next pixel 
image infonnation; and 

generating 64-pixel blocks of temporally interpolated image 
information in response to the prior vector information, in response to 
the next vector information, in response to die prior pixel image 
information, and in response to the next pixel image infonnatioa 

209. A process con:q)rising the acts of: 

storing prior pixel image information, the prior pixel inniage 
information representing a prior image; 

storing next pixel image information, the next pixel image 
information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image infonnation; 

generating next motion vector information in response to the 
next pixel image infonnation; and 

generating 64-pixel blocks of temporally interpolated image 
information in response to the prior motion vector information, in 
response to the next motion vector information, in response to the prior 
pixel image information, and in resporise to the next pixel image 
infiDmiation. 

279. A process conq)rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to the 
next pixel image information; 

generating 64-pixel blocks of weighted image information in 
response to the prior pixel image information, in response to the next 
pixel image information, in response to the prior motion vector 
information, and in response to the next motion vector information; and 

generating transformed image information in response to the 64- 
pixel blocks of weighted image information, in response to the prior 
pixel image information, and in response to the next pixel image 
informatioa 
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For example, the Examiner ^parently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an inq)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 37): 

Netravali discloses the act of making a product (a product in 
Netravah is image data). 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6,5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7,2.6 and 7.6.4), Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Netravah does not siq)port the Examiner's statement Hence, the instant rejection 
further fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to important claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 187, 209, and 279; respectively: 

187. A process comprising the acts of: 

storing prior pixel imag^ information, tiae prior pixel image 
information representing a prior image; 

storing next pixel image information, the next pixel image 
information representing a next image; 

generating prior vector information in response to the prior pixel 
image information; 

generating next vector information in response to the next pixel 
image information; and 

generating 64-pixel blocks of ten5)orally interpolated image 
information in response to the prior vector information, in response to 
the next vector information, in response to the prior pixel image 
information, and in response to the next pixel image information. 

209. A process conq)rising the acts of: 

storing prior pixel image information, the prior pixel image 

information representing a prior image; 

storing next pixel unage infomiation, the next pixel imagp 

information representing a next image; 
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generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to tbe 
next pixel image information; and 

generating 64-pixel blocks of ten5)orally interpolated image 
information in response to the prior motion vector information, in 
response to the next motion vector information, in response to the prior 
pixel image information, and in response to the next pixel image 
informatioa 

279. A process conq)rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to the 
next pixel image information; 

generating 64-pixel blocks of weighted image infonnation in 
response to the prior pixel image information, in response to the next 
pixel image information, in response to the prior motion vector 
information, and in response to the next motion vector information; and 

generating transformed image information in response to the 64- 
pixel blocks of weighted image information, in response to the prior 
pixel image information, and in response to tiie next pixel image 
informatioa 

For example, the Examiner ^arently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an iiiq)roper rejection and, for ttiis 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 37-38): 

Netravali et al. disclose a process con:q)rising the acts of: storing 
database memory management infonnation (see column 6, lines 1 1-15: 
The reference describes that each of tiie memories 301 and 302 include 
address inputs for receiving address information (i.e. database memory 
management information).); storing frames of image information in a 
database memory (see column 6, lines 5-11: The reference describes 
that intensity information representing the versions of the picture which 
precede and follow the picture being estimated (i.e. fiames of image 
information) are stored in random access memory (i.e. database 
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memory).); and generating ontpiit ftames of image information by 
accessing in response to the frames of image information stored in the 
database memory in response to the associative database memory 
management information (see column 6, lines 22-26: The reference 
describes that several picture elements are output from the memories 
301 and 302 based on the intensity information representing the 
versions of the picture which precede and follow the picture being 
estimated (i.e. frames of image information) and the address information 
(i.e. associative database memory management information).). 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, Netravali at "column 6, lines 1 1-15" does not teach a "database memory'' nor 
"database memory management information" related thereto. Further, Netravali at "column 6, lines 22- 
26" does not teach an "associative database memory" nor "associative database memory management 
information" related thereto. Further, Netravali does not teach that his "address information" is 
"associative database memory management information". Hence, the instant rejection further fails to 
establish a prima facie case. 

Further, the Examiner apparently gives no weight to in5X)rtant claim limitations. See, og.; Table 
5.1 and Table 5.2. See also claims 187, 209, and 279; respectively: 

187. A process con:q)rising the acts of: 

storing prior pixel image information, the prior pixel image 
information representing a prior image; 

storing next pixel image information, the next pixel image 
information representing a next image; 

generating prior vector information in response to the prior pixel 
image information; 

generating next vector information in response to the next pixel 
image information; and 

generating 64-pixel blocks of ten5)orally interpolated image 
information in response to the prior vector information, in response to 
the next vector information, in response to the prior pixel image 
information, and in response to the next pixel image information. 

209. A process corrq)rising the acts of: 
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Storing prior pixel image infomialioQ, the prior pixel image 
information representing a prior image; 

storing next pixel image infomiation, tbe next pixel image 
information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to the 
next pixel image information; and 

generating 64-pixel blocks of tenqwDrally interpolated image 
information in response to the prior motion vector information, in 
response to the next motion vector information, in response to the prior 
pixel image information, and in response to the next pixel image 
infonnatioiL 

279. A process conq)rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating prior motion vector information in response to the 
prior pixel image information; 

generating next motion vector information in response to the 
next pixel image information; 

generating 64-pixel blocks of weighted image information in 
response to the prior pixel image information, in response to ttie next 
pixel image information, in response to the prior motion vector 
information, and in response to the next motion vector information; and 

generating transformed image information in response to the 64- 
pixel blocks of weighted image information, in response to the prior 
pixel image infonnation, and in response to the next pixel image 
informatioa 

For example, the Examiner q)parently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an improper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



7,7,4.2 The S 102 rejection over Gnimet 

The Examiner states (instant Action at 38-39): 

9. Claim 472 is rejected under 35 U.S.C. 102(e) as being 
anticipated by Grumet (US 4,601,053 A). 
Grumet discloses: 
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generating a first channel of output image inforaiation 
representing a first perspective of an image (figures la and lb, left 
camera view; figure 4, numeral 108); 

generating a second channel of ou^ut image information 
representing a second perspective of the image, wherein the second 
perspective of the image is fix>m a diflFerent x-axis position of the first 
perspective of the image (figures la and lb, right camera view; figure 4, 
numeral 110); and 

generating multiplexed image information in response to the first 
channel of output image information and in response to the second 
channel of ou^ut image information (figure 4, numerals 112and 114;or 
128-134, or figure 5a, numeral 165). 

However, ttie instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, tiie instant rejection Ms to establish a prima facie case. 

Further, "figure [3], numerals 1 12 and 1 14; or 128-134" spears to maintain the separation 
between the left and right cameras, rather than multiplexing them Further, the 'MUX" shown in ''figure 
5a, numeral 165" does not ^pear to multiplex the signals from tiie right and left cameras. Thus, Grumet 
does not meet the claim limitations. Hence, the instant rejection fiirther Ms to establish a prima facie 
case. 

Further, the Examiner ^parentiy gives no weight to inqx)rtant claim limitations. See, e^g.; Table 
5.1 and Table 5.2. See also claim 472: 

472. A process comprising the acts of: 

generating a first channel of output image information 
representing a first perspective of an image; 

generating a second channel of ou^ut image information 
representing a second perspective of the image, wherein the second 
perspective of the image is fix)m a diflFerent X-axis position than the X- 
axis position of the first perspective of the image; and 

generating multiplexed image information in response to the first 
channel of output image information and in response to the second 
channel of ou^ut image informatioiL 
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For example, the Examiner ^arently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an improper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



1.1 A3 The S 102 rejection over Meagher 

The Examiner states (instant Action at 39-42): 

10. Claims 117, 148, 151, 173, 217, 229 and 385 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Meagher (US 
4,694,404 A). 

Meagher discloses a system (figure 15) for acquiring x-ray 
images and generating a tomogr^hic reconstniction (figure 15, numeral 
129), whereby the user can rotate, translate and zoom/scale the images 
for display and thus simulate moving through a 3D environment within 
the scanned object (figure 15, numeral 150). 

Meagher also discloses the following claimed features: 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, the Examiner has not specifically identified which part of Meagher is reUed x5)on 
(Section 7.6.6). Hence, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in^rtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 117, 151, and 217; respectively: 

117. A process conq)rising the acts of: 

storing conq)uter instructions; 

generating X-ray image information; and 

generating temporally interpolated image information in 
response to the X-ray image information and in response to the 
compvisr instructions. 

151. A process con^rising the acts of: 
storing covag\x\sx instructions; 
generating X-ray image information; and 
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generating pattern lecogmtion infonnation in response to the X- 
ray image information and in response to the con^)\iter instnictions. 

217. A process con^rising the acts of: 
storing conq)uter instructions; 
generating X-ray image information; and 
generating gr^hic overlaid image information in response to the 
X-ray image information and in response to the conq)uter instructions. 

For example, the Examiner ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

7,7,4,4 The 8 102 reiection over Rogoff 

The Examiner states (instant Action at 42-58): 

1 1 . Claims 23 1 , 388 and 527 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Rogoflfet al. (US 4,590,569 A). 
RogoflF discloses: 

An "on-board navigational system ... vMch continuously display 
in a plan view the present position of a navigating vehicle in relation to 
its surrounding environment, such as a ship making a passage within a 
channel or harbor or the like" at column 1, line 10. 

hi summary, as depicted in figure 4, RogoflF displays a color, 
composite depiction of a navigational chart superimposed with a radar 
image, and with moving gr^hic of the vessel itself, as well as moving 
graphics of other vessels and stationary objects detected using radar 
and depicting their current positions and headings. The charts are read 
out of chart files and pieced together to display the area of interest to 
the user. The vessel gr^hics leave a trail based on the vessel's heading 
and speed, where the vessel rotates or translates with changes in its 
position. Also displayed to the user are position and steering 
informatioa 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 
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Further, the Examiner has not specifically identified wiiich part of RogoflF is relied yipon (Section 
7.6.6). Hence, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to important claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claims 231, 388 and 527; respectively: 

231. A process comprising the acts of: 
storing conq)uter instructions; 
generating navigation information; and 
generating gr^hic ovalaid image information in response to the 
navigation information and in response to the computer instructions. 

388. A process con^rising the acts of: 
storing conq)uter instructions; 

generating navigation information in response to the con^uter 
instructions; 

generating camera information with a camera; and 
generating rotated image information in response to the 
con:5)uter instructions and in response to the camera information. 

527. A process con5)rising the acts of: 
storing computer instructions; 
generating navigation information; and 
generating translated rotated image information in response to 
the navigation information and in response to the con5)uter instructions. 

For exan^le, the Examiner apparently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an int^roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

7.7,4.5 The S 102 rejection over Sacks 

The Examiner states (instant Action at 59): 

12. Claims 137, 153, 249 and 579 are rejected under 35 U.S.C. 
102(e) as being anticipated by Sacks et al. (US 4,736,437 A). 
Sacks discloses: 

storing first image information (figure 1, numeral 16); 
storing video camera image information (figure 1, numeral 20); 
generating rotation information (figure 1, numeral 18); and 
generating con^arison infonnation in response to the images 
and the rotation information (figure 1, numeral 24). 
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In general, Sacks discloses a pattern recogmtion/image 
comparison system, con:q)rising: 

generating input image infomiation (figure 1, numeral 14); 

storing reference image infomiation (figure 1, numeral 16); 

generating con:q)arison information in response to the input and 
reference image infomiation (figure 1, numeral 22). 

Specifically, Sacks discloses a system (figure 1) comprising: 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, the Examiner has not specifically identified which part of Sacks is relied upon (Section 
7,6.6). Hence, the instant rejection fails to establish a prima facie case. 

Further, the Examiner q)parentiy gives no weight to in^)ortant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claims 137, 153, and 249; respectively: 

137. A process con5)rising the acts of: 
storing conq)uter instructions; 
generating camera image information; and 
generating pattern recognition information in response to the 
camera image information and in response to the consider instructions. 

153. A process con^rising the acts of: 

storing con:5)uter instructions; 

generating television image information; and 

generating pattern recognition information in response to the 
television image information and in response to the con:q)uter 
instmctions. 

249. A process comprising the acts of: 

storing con^)uter instructions; 

generating television image information; and 

generating warped image infomiation in response to the 
television image information and in response to the computer 
instructions. 



^18- 



Serial No. 08/464,034 



For example, the Examiner ^arently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

7JA.6 The S 102 rejection over Taylor 

The Examiner states (instant Action at 67): 

13. Claim 105 is rejected under 35 U.S.C. 102(e) as being 
anticipated by Taylor et al. (US 4,563,703 A). 
Taylor discloses: 

storing image information on a disk drive (figure 6, numeral 23); 
spatially interpolating the images (figures 7 and 8); and 
ten5)orally interpolating the images (figures 7 and 9). 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^patently gives no weight to inqxjrtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 105: 

105. A process con5)rising the acts of: 

storing con^ut^ instructions; 

generating camera image information; and 

generating tenq)orally interpolated image information in 
response to the camera image information and in response to the 
coii5)uter instructions. 

For example, the Examiner ^arently has not given weight to various claim Umitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 67): 

Taylor also discloses a system for provide "special effects" 
(colunm 1, line 7) to "reconstitute a picture of diflferent sh^ or size to 
that mp}}t to the store" (column 1, line 13), which is "cq)able of 
producing greater flexibility in picture man:Q)ulation whilst maintaining 
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picture quality so that the resultant picture is not noticeably degraded" at 
column 1, Line 20. Taylor's system conpises weighting (figure 3, 
numeral 20; -"K" weights iiKX)ming pixels) and scaling (figure 3, numeral 
38; the output of summer 38 includes a reduced size image, such as that 
depicted in figure 2c; e.g., "2:1 reduction in picture size" at column 3, 
line 26) using integral and fi:actional addresses (figure 3, numeral 12). 
Taylor's system is also enable of range variable processing (figure 5; 
"variable coii5)ression" at column 3, line 43). 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Fxirther, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, Taylor does not e?q)ressly teach such *Sveighting" at '^figure 3, numeral 20; "K" weights 
incoming pixels" nor "scaling" at ^'figure 3, numeral 38; the output of summer 38 includes a reduced size 
image, such as that depicted in figure 2c; e.g., "2:1 reduction in picture size" at column 3, line 26". 
Hence, the instant rejection fijrther fails to establish a prima facie case. 

Further, the Examiner q)paientiy gives no weight to inqwrtant claim limitations. See, e:g.; Table 
5.1 and Table 5.2. See also claim 105: 

105. A process con^rising the acts of: 

storing conq)uter instructions; 

generating camera image information; and 

generating tenqx>rally interpolated image information in 
response to the camera image iiiformation and in response to the 
con5)uter instructions. 

For example, the Examiaer ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 67-68): 

An ir^ut circuit generating irput image information is provided 
by Taylor by explicit reference to "ii5)ut" video in at least Figs, 1 and 3- 
4. A conq)uter memory storing conqmter instructions is at least 
inherentiy provided by e>q)Ucit reference to a "corrq)uter" as shown in at 
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least Fig. 6, block 20, and as noted in c. 5, lines 1-60, since conq)uters 
must operate based on instructions. A processor generating spatially 
interpolated image information by spatially interpolating in response to 
the ii^ut image information and in response to the computer instructions 
is provided by Taylor with reference to the output of the computer 20 in 
Fig. 6 to the interpolation block 12 in Fig. 6 and c. 5, lines 1-52 and c. 
6, lines 1-40, the interpolation process of Taylor being a "processor". 
An output memory and a memory writing circuit writing output image 
information into the output memory in response to the spatially 
interpolated image information, the output memory storing the output 
image information is provided by writing interpolated information within 
memory based on addressing is taught by Taylor in at least the abstract, 
c. 4, lines 61-63, c. 5, lines 26-52, and see also c. 2, lines 8-27, the 
last fidl paragr^h in c. 2, and the paragr^h bridging cols. 3^, and the 
output memory 11 in at least Figs. 1 and3. 



However, the instant claimed invention is not identically shown in this refa:ence, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Taylor at "Fig. 6, block 20, and as noted in c. 5, lines 1-60" does not teach a "[a] 
computer memory storing con^uter instructions". Further, the Examiner has not established the 
inherency thereof (Section 7.6.8). Hence, the instant rejection further fails to establish a prima facie 
case. 

Further, the Examiner ^parently gives no weight to waportarA claim limitations. See, e^g. ; Table 
5.1 and Table 5.2. See also claim 105: 

105. A process conq)rising the acts of: 

storing computer instructions; 

generating camera image information; and 

generating tenqxirally interpolated image information in 
response to the camera image information and in response to the 
con5)uter instructions. 



For example, the Examiner ^arently has not given weigjit to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an in5)raper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5), 
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The Examiner states (instant Action at 68): 

The image infomiation of Taylor corresponds to 8 x 8 pixels 
(i.e. 64 samples) and as also shown in Fig. 7. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to inq)ortant claim limitatians. See, e^; Table 
5.1 and Table 5.2. See also claim 105: 

105. A process conq)rising the acts of: 

storing computer instructions; 

generating camera image information; and 

generating tenq)orally interpolated image information in 
response to the camera image information and in response to the 
con^uter instructions. 

For exanq)le, the Examiner ^arently has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an inq)roper rejection and, for this 
reason alone, tiie instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 68): 

Taylor provides for ten^oral interpolation also, and a television 
cam^a is provided at the input of the system of Taylor as the inpvt 
video in at least Figs. 1 and 3 for exan5)le, and television is e>q)licitly 
provided in at least the first fidl paragraph in c. 1 of Taylor, so that 
television information is generated throughout the system of Taylor. 

However, tiie instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7.1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 
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Fiirther, Taylor at 'Tigs. 1 and 3 ... [or in] the first fiiU paragr^h in c. 1" does not mention "a 
television camera". Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the Exanmier ^parendy gives no weight to inqwrtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 105: 

105. A process con5)rising the acts of: 

storing conq)uter instructions; 

generating camera image information; and 

generating tenqjorally interpolated image information in 
response to the camera image information and in response to the 
coiH)uter instructions. 

For example, the Examiner ^parently has not given weight to various claim limitations (Table 5. 1) nor 
to flie "in response to" claim hmitations (Table 52). Thus, this is an inq)n)per rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 68): 

Taylor provides for ten^oral interpolation also, and where the 
image information of Taylor corresponds to 8 x 8 pixels (i.e. 64 
saniples) also shown in Fig. 7. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7.1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to estabhsh a prima facie case. 

Further, the Examiner ^parentiy gives no weight to inqx)rtant claim limitations. See, e^g.; Table 
5.1 and Table 5.2. See also claim 105: 

105. A process con:q)rising the acts of: 

storing conq)uter instructions; 

generating camera image information; and 

generating terr5)orally interpolated image information in 
response to the camera image information and in response to the 
con:5)uter instructions. 
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For exan^le, the Examiner ^arently has not given weight to various claim limitations (Table 5. 1) nor 
to the '*in response to" claim limitations (Table 52). Thus, this is an in:^)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 68): 



However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in^wrtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 105: 



105. A process con^rising the acts of: 

storing con^uter instructions; 

gen^ting camera image information; and 

generating tenq)orally intetpolated image information in 
response to the camera image information and in response to the 
con^uter instructions. 



For example, the Examiner patently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an in:q)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 69): 



However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 



Taylor operates on video frames, e.g. the framestore block 1 1 
in at least Figs. 1 and 3, and the plurality of frame image information 
shown in at least Fig. 7. 



A plurahty of blocks of 64 san^les is also provided by Taylor 
as noted above, and as shown in Figs 2(a) - 2(d) showing a plurahty of 
cells which are related to the blocks of 64 san5)les of Taylor. 
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Further, the Examiner has not properly constnied the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to inqjortant claim limitations. See, e^.; Table 
5,1 and Table 5.2. See also claim 105: 

105. A process conq)rising the acts of: 

storing con:5)uter instructions; 

generating camera image infomiation; and 

generating tetiq)ora]ly interpolated image information in 
response to the camera image information and in response to the 
conputer instructions. 

For example, the Examiner ^arently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an impropa: rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 69): 

Taylor discloses displaying an image in response to the 64-pixel 
block of image information is provided by Taylor in at least flie first fiill 
paragr^h in c. 1 and c. 6, lines 40-56, where the displaying is provided 
by television broadcast to televisions. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection &ils to establish a prima facie case. 

Further, Taylor does not e?q)ressly disclose "displaying'*. Hence, the instant rejection ftirther fails 
to establish a prima facie case. 

Further, the Examiner ^patently gives no weight to inq)ortant claim limitations. See, og,; Table 

5.1 and Table 5.2. See also claim 105: 

105. A process comprising the acts of: 
storing con^uter instructions; 
generating camera image information; and 
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genetatmg ten^orally interpolated image infonnatioQ in 
response to the camera image information and in response to the 
con:5>uter instructions. 

For example, the Examiner apparently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in:5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiaer states (instant Action at 69): 

Occulting information is also provided by Taylor in at least c. 4, 
lines 50-60, where obscuring data information provides for occulting 
information if desired in the system of Taylor, and the addressing of 
Taylor is for addressing 64-pixel blocks where cited above. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^paientiy gives no weight to in^rtant claim limitations. See, e^g.; Table 
5.1 and Table 5,2. See also claim 105: 

105. A process comprising the acts of: 

storing con^uter instructions; 

generating camera image information; and 

generating tempordlly interpolated image information in 
response to the camera image information and ia response to the 
conq)uter instructions. 

For example, the Examiner apparently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in:q)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

7.7,4.7 The 8 102 rejection over Tescher 

The Examiner states (instant Action at 69-70): 
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14. Claims 1 15, 127 and 380 as well as the remaining pending 
claims are rejected under 35 U.S.C. § 102(e) as being anticipated by 
Tescheret al., 4,541,012. 

Tescher discloses storing pixel image information in a memory is 
provided by Tescher by at least memory block 13 in Fig. 1 or also by 
reference memory 14 in Fig. 1. 

Generating transfonned image information in response to the 
image information stored in the memory and in response to feedback 
information is provided by Tescher by transformation block 20 in Fig. 
1, vviiich takes irq)ut &om at least memories 13 and 14 in Fig. 1, and 
further takes feedback from coder 22 via distortion calculator 1 8 and 
block 16 in Fig. 1. This feedback informs the transformer block 20 to 
perform transformation as noted in the first full paragraph in c. 6, so that 
it is clear that the transformer provides for transformation based on 
feedback. 

Generating the feedback information in response to the 
transformed image information is provided by the transformed image 
later being quantized in block 23 and coded in block 22 in Fig. 1 and 
then fed back to block 18 to control the transformation process. 

The claim is also anticipated with respect to feedback by at 
least feedback to the transformer from memory 21 in Fig. 1. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner apparentiy gives no weight to hnportaiA claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 115, 127 and 380; respectively: 

115. A process comprising the acts of: 

storing prior pixel image information, the prior pixel image 
information representing a prior image; 

storing next pixel image infomiation, the next pixel image 
information representing a next image; and 

generating 64-pixel blocks of spatially interpolated image 
information in response to the prior pixel image information and in 
response to the next pixel image informatioa 

127. A process comprising the acts of: 

storing prior pixel image infonnation representing a prior image; 
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storing next pixel image infonnation representing a next image; 

and 

generating transformed image information in response to the 
prior pixel image information and in response to the next pixel image 
information 

380. A system comprising: 

memory means for storing pixel image information; 

means for generating weight information; 

means for generating scale &ctor information; and 

means for generating scaled wei^ted image information in 
response to the pixel image information stored in the memory means, in 
response to the scale factor information, and in response to the weight 
information. 

For example, the Examiner ^parently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an inq)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 70): 

For claim 127, storing prior pixel image information 
representing a prior image is provided by Tescher by image memory 
block 13 in Fig. 1 and as noted in the paragr^h bridging cols. 5-6, 
which stores a previous image. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 

every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 

Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 

each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner apparently gives no weight to important claim limitations. See, e^; Table 

5.1 and Table 5.2, See also claim 127: 

127. A process con:q)rising the acts of: 

storing prior pixel image infomiation representing a prior image; 

storing next pixel image infonnation representing a next image; 

and 
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generating transformed image information in response to Ihe 
prior pixel image infonnation and in response to the next pixel image 
information. 

For example, the Examiner ^parentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an iii5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 70): 

Storing next pixel image information representing a next image is 
also stored in the same memory block 13 in Fig. 1 as noted in the 
paragraph bridging cols. 5-6. Furthennore/altematively, next pixel 
images are also provided by memory 14 in Fig. 1 and as noted in the 
first full paragr^h in c. 6, where Tescher e?q)licitiy teaches ipJating the 
memory with new image infonnation in the form of 64-pixel blocks. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 

every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 

Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 

each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, the Examiner apparenfly gives no weight to waportsait claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 127: 

127. A process con^rising the acts of: 

storing prior pixel image infonnation representing a prior image; 

storing next pixel image information representing a next image; 

and 

generating transfomied image infonnation in response to the 
prior pixel image information and in response to tile next pkel image 
informatioa 

For example, the Examiner ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5), 

The Examiner states (instant Action at 70): 



-429- 



Serial No. 08/464,034 



Generating transformed image information in response to the 
prior pixel image information and in response to the next pixel image 
information is provided by the transformation block 20 in Fig. 1, which 
takes input from both memories 13 and 14, as clearly shown in Fig. 1. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 

every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 

Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 

each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to inapoxtaxA claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 127: 

127. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

and 

generating transformed image information in response to the 
prior pixel image information and in response to the next pixel image 
information. 

For example, the Examiner patently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an improper rejection and, for tiiis 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 70): 

Forclaim 115, storing prior and next pixel image information, 
the prior and next pixel image information representing a prior and next 
image is provided by the sequence of video images of Tescher in Fig. 2, 
blocks 2V and 13', which both provide for storing images of the video 
sequence as indicated in c. 10, lines 30-50. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, tiie Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 
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Further, the Examiner ^parentiy gives no weight to inqx)rtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 1 15: 

115. A process con:q)rising the acts of: 

storing prior pixel image information, the prior pixel image 
information representing a prior image; 

storing next pixel image information, the next pixel image 
information representing a next image; and 

generating 64-pixel blocks of spatially interpolated image 
information in response to the prior pixel image information and in 
response to the next pixel image informatioa 

For example, the Examiner qyparently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2), Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 71): 

Generating 64-pixel blocks of spatially interpolated image 
information in response to the prior and next pixel image information is 
provided by Tescher by block 12, which spatially interpolates back to 
the original blocks by inteipolative processing in the paragr^h bridging 
cols. 10-11, c. 11, lines 3-10, Unes 46-51, and c. 12, hnes 13-17. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim Umitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to estabUsh a prima facie case. 

Further, the Examiner ^parentiy gives no weight to important claim limitations. See, og,; Table 
5.1 and Table 5.2. See also claim 1 15: 

115. A process conq)rising tiie acts of: 

storing prior pixel image information, the prior pixel image 
information representing a prior image; 

storing next pixel image information, the next pixel image 
information representing a next image; and 

generating 64-pixel blocks of spatially interpolated image 
information in response to the prior pixel image information and in 
response to the next pixel image information. 
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For example, the Examiner ^parentiy has not given weight to varioiis claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in:5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 7 1): 

For claim 380, memory means for storing pixel image 
information is provided by Tescher by at least block 13 in Fig. 1. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, the Examiner ^arentiy gives no weight to irnportant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 380: 

380. A system comprising: 

memory means for storing pixel image information; 

means for generating weight information; 

means for generating scale fector information; and 

means for generating scaled weighted image information in 
response to the pixel image information stored in the memory means, in 
response to the scale factor information, and in response to the weight 
information. 

For example, the Examiner ^parentiy has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an inq)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 70): 

Means for generating weight infonnation is provided by Tescher 
in at least the paragraph bridging cols. 5-6, where weight infonnation is 
expUcitly generated by specific circuitry depending whether the san:q)le 
is prior or next. 
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However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner apparentiy gives no weight to in:q)ortant claim limitations. See, ej.; Table 
5.1 and Table 5.2. See also claim 380: 

380. A system conpising: 

memoiy means for storing pixel image information; 

means for generating weight information; 

means for generating scale fector information; and 

means for generating scaled weighted image information in 
response to the pixel image information stored in the memory means, in 
response to the scale factor information, and in response to the weight 
informatioa 

For exanq)le, the Examiner ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thiis, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



The Examiner states (instant Action at 71): 

Means for generating scale image information is provided by 
Tescher by scaling the video fiame xising subsaiiq)ling by a scale fector 
of four as noted in the paragr^h bridging cols. 10-11 and the 
chrominance components are also scaled down by averaging as noted 
inc. 11, lines 3-48. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed tiie claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, Tescher does not even mention "scaling" at *1he paragr^h bridging cols. 10-11" or at 
"c. 11, lines 3-48". Hence, the instant rejection further feils to establish a prima facie case. 

Further, the Examiner apparentiy gives no weight to in:5)ortant claim limitations. See, e^g,; Table 
5.1 and Table 5.2. See also claim 380: 
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380. A system comprising: 

memory means for storing pixel image infomiation; 

means for generating weight infomiation; 

means for generating scale &ctor information; and 

means for generating scaled weighted image information in 
response to the pixel iniageiiifoniiation stored in the memory meaiis, in 
response to the scale factor information, and in response to the weight 
information. 

For example, the Examiner apparently has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an improper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 71): 

Means for generating scaled weighted image information in 
response to tiie pixel image information stored in the memory means, in 
response to the scale factor information, and in response to the weight 
information is provided by Tescher where cited above, where not only 
is it clear that the scaling and weighting &ctors are generated (e.g. 
various fractions as e>qpUcitly disclosed), but that these fectors for both 
scaling and weighting are used 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, Tescher does not even mention "scaling** or "scale factof*. Hence, the instant rejection 
further fails to establish a prima facie case. 

Further, the Examiner apparently gives no weight to in5)ortant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 380: 

380. A system comprising: 
memory means for storing pixel image information; 
means for generating weight information; 
means for generating scale fector information; and 
means for generating scaled weighted image information in 
response to the pixel image information stored in the memory means, in 
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response to the scale factor information, and in response to the weight 
informatioa 

For exannple, the Examiner patently has not given weight to various claim hmitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 71-72): 

Tescher also discloses storing prior and next pixel image 
information representing a prior and next image is provided by Tescher 
by image memory block 13 in Fig. 1 and as noted in the paragr^h 
bridging cols. 5-6, which stores a previous and next image. 
Fxirthermore/altematively, next pixel images are also provided by 
memory 14 in Fig. 1 and as noted in the first fiill paragr^h in c. 6, 
where Tescher explicitly teaches iqxlating the memory with new image 
information in the form of 64-pixel blocks. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner q)parently gives no weight to important claim limitations. See, e^; Table 
5. 1 and Table 5.2. See also claim 380: 

380. A system comprising: 

memory means for storing pixel image information; 

means for generating weight information; 

means for generating scale fector information; and 

means for generating scaled weighted image information in 
response to the pixel image information stored in the memory means, in 
response to the scale factor information, and in response to the weight 
informatioa 

For QxaxnplCy the Examiner ^parently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an improper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 
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The Examiner states (instant Action at 72): 

Generating spatially interpolated image information in response 
to the prior pixel image information and in response to the next pixel 
image information is provided by Tescher by interpolation in at least Ihe 
paragraph bridging cols, 10-11. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of tiiese reasons, the instant rejection Ms to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in^ortant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 380: 

380. A system comprising: 

memory means for storing pixel image information; 

means for generating weight information; 

means for generating scale fector information; and 

means for generating scaled weighted image information in 
response to the pixel image information stored in the memory means, in 
response to the scale factor information, and in response to the weight 
informatioa 

For exanq)le, the Examiner ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an inproper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 72): 

Tescher also discloses storing prior and next pixel image 
information representing a prior and next image is provided by Tescher 
by image memory block 13 in Fig. 1 and as noted in the paragr^h 
bridging cols. 5-6, which stores a previous and next image. 
Furthermore/alternatively, next pixel images are also provided by 
memory 14 in Fig. 1 and as noted in the first full paragr^h in c. 6, 
wiiere Tescher explicitiy teaches ipdating the memory with new image 
ioformation in the form of 64-pixel blocks. E?q)licit reference to fiames 
of image information is provided by Tescher in at least the paragr^h 
bridging cols. 10-11. 
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However, the instant claimed invention is not identically shown in this reference, the lequixement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Exanraier has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the E?caminer apparently gives no weight to inq)ortant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 380: 

380. A system comprising: 

memory means for storing pixel image information; 

means for generating weight information; 

means for generating scale fector information; and 

means for generating scaled weighted image information in 
response to the pixel image information stored in the memory means, in 
response to the scale factor information, and in response to the weight 
information. 

For example, the Examiner ^parentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 72): 

Generating transformed image information in response to the 
fiame of prior pixel image information and in response to the frame of 
next pixel image information is provided by transformation block 20 in 
Fig. 1 of Tescher. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 

every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7.1). 

Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 

each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to in5)ortant claim limitations. See, e^g,; Table 

5.1 and Table 5.2. See also claim 380: 

380. A system comprising: 

memory means for storing pixel image information; 

means for generating weight information; 
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means for generating scale &ctor infonnation; and 
means for generating scaled weighted image infonnation in 
response to the pixel image information stared in the memory means, in 
response to the scale factor information, and in response to the weight 
informatioa 

For example, the Examiner ^parently has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



7JA.S The S 102 rejection over Jain 

The Examiner states (instant Action at 72): 

15. Claims 1 13, 125, 127, 198, 223, 238 and 261 as well as the 
remaining pending claims are rejected under 35 U.S.C. § 102(b) as 
being anticipated by Jain et al. ("Displacement Measurement and Its 
Application in Literftame Image Coding", IEEE Transactions on 
Communications, vol. COM-29, No. 12, December 1981). 

Jain discloses storing prior and next pixel image information 
representing a prior and next image is provided by Jain by the fiame 
memories in Figs. 6b and 9 on pages 1805 and 1807. 

However, the instant claimed invention is not identically shown in this refereace, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, Jain's Fig. 9 appears to be a simplified version of Fig. 6B, not prior and next image 
informatiorL Haice, the instant rejection further foils to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to knportant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 198, 223, and 238; respectively: 

198. A process con^rising the acts of: 

storing pixel image information in amemory; 

generating subpixel diflference image information having subpixel 
resolution in response to the pixel image information and in response to 
feedback information; and 
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generating the feedback information in response to the subpixel 
difference image information. 

223. A process con^rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating subpixel vector change information having subpixel 
resolution in response to the prior pixel image information and in 
response to the next pixel image information; and 

generating transfonned image information in response to the 
prior pixel image infomiation and in response to the next pixel image 
information. 

238. A process con^rising the acts of: 
storing a fiame of prior pixel image information representing a 
prior image; 

storing a fiame of next pixel image information representing a 
next image; 

generating subpixel vector change information having subpixel 
resolution in response to the fiame of prior pixel image information and 
in response to the fiame ofnext pixel image information; 

generating weight information; and 

generating weighted image information in response to the fiame 
of prior pixel image information, in response to the fiame ofnext pixel 
image information, and in response to the weight information. 

For exan^le, the Examiner apparently has not given weight to various claim limitations (Table 5. 1) nor 
to tiie "in response to'* claim limitations (Table 5.2). Thus, this is an in^roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 73): 

Generating ten^orally interpolated image infomiation in 
response to the prior pixel image information and in response to the next 
pixel image information is provided by Jain by equations 24 and 25 on 
page 1803 and the acconq)anying text 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
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Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, Jain does not siq>port the Examiner's statement Hence, the instant rejection further fails 
to establish a prima facie case. 

Further, the Examiner ^patently gives no weight to in^ortant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 198, 223, and 238; respectively: 

198. A process con5)rising the acts of: 

storing pixel image information in a memory; 

generating subpixel difference image information having subpixel 
resolution in response to the pixel image information and in response to 
feedback information; and 

generating the feedback information in response to the subpixel 
difference image information. 

223. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next inaage; 

generating subpixel vector change information having subpixel 
resolution in response to the prior pixel image information and in 
response to the next pixel image information; and 

generating transformed image information in response to the 
prior pixel image information and in response to the next pixel image 
informatioa 



238. A process coir^)rising the acts of: 
storing a fiame of prior pkel image information representing a 
prior image; 

storing a fiame of next pixel image information representing a 
next image; 

generating subpixel vector change information having subpixel 
resolution in response to the fiame of prior pixel image information and 
in response to the fimne of next pixel image information; 

generating weight information; and 

generating weighted image information in response to the fiame 
of prior pixel image information, in response to the fiame of next pixel 
image information, and in response to the weight information. 
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For exanq)le, the Examiner ^parently has not given weight to various claim Umitations (Table 5.1) nor 
to the "in response to** claim Umitations (Table 52). Thus, this is an in:q)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 73): 

Generating transformed image information in response to the 
ten5)orally interpolated image information, in response to the prior pixel 
image information, and in response to the next pixel image information is 
provided by transforming the motion con5)ensated image by a 2-D 
DCT (i.e. Discrete Cosine Transform) in Figs. 6b and diflfermtially by 
the 2-D DCT in Fig. 9. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7.1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, Jain does not support the Examiner's statement. Hence, the instant rejection further fails 
to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in^ortant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 198, 223, and 238; respectively: 

198. A process comprising the acts of: 

storing pixel image information in a memory; 

generating subpixel difference image information having subpixel 
resolution in response to the pixel image information and in response to 
feedback inforaiation; and 

generating the feedback information in response to the subpixel 
difference image informatioa 

223. A process conpising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating subpixel vector change information having subpixel 
resolution in response to the prior pixel image information and in 
response to the next pixel image information; and 
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generating transfoimed image information in response to tbe 
prior pixel image information and in response to the next pixel image 
informatioa 



238. A process conq)rising the acts of: 
storing a fiame of prior pixel image information representing a 
prior image; 

storing a fiame of next pixel image information representing a 
next image; 

generating subpixel vector change information having subpixel 
resolution in response to the fiame of prior pixel image information and 
in response to the fiame of next pixel image information; 

generating weight information; and 

generating weighted image infomaation in response to the fiame 
of prior pixel image information, in response to flie fiame of next pixel 
image information, and in response to the weigjit information. 

For example, the Examiner apparently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an improper rejection and, for this 
reason alone, the instant rejection shoxild be reversed (e.g.; Section 7.6.5). 



The Examiner states (instant Action at 73): 

Jain discloses a first and second memory for storing prior and 
next pixel image information rq)resenting a prior and next image is 
provided by Jain by the frame memories in Figs. 6b and 9 on pages 
1805 and 1807 respectively, where both memories provide for storing 
image fiames in sequence, so that both provide for storing prior and 
next image informatioa 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection foils to establish a prima facie case. 

Further, Jain's Fig. 9 ^ears to be a simplified version of Fig. 6B, not prior and next image 
informatioiL Hence, the instant rejection fijrther fails to establish a prima facie case. 

Further, the Examiner ^parenfly gives no weight to inaportsnt claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 198, 223, and 238; respectively: 
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198. A process conq)rising the acts of: 

storing pixel imagq information in a memory, 

generating subpixel difference image information having subpixel 
resolution in response to the pixel image information and in response to 
feedback information; and 

generating the feedback information in response to the subpixel 
difference image information 

223. A process con:^)rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating subpixel vector change information having subpixel 
resolution in response to the prior pixel image information and in 
response to the next pixel image information; and 

generating transformed image information in response to the 
prior pixel image information and in response to the next pixel image 
informatioa 

238. A process conq)rising the acts of: 
storing a frame of prior pixel image information representing a 
prior image; 

storing a fiame of next pixel image information representing a 
next image; 

generating subpixel vector change information having subpixel 
resolution in response to the fiame of prior pixel image information and 
in response to the fi^me of next pixel image information; 

generating weight information; and 

generating weighted image information in response to the fiame 
of prior pixel image information, in response to the fiame of next pixel 
image information, and in response to the weight informatiorL 

For example, the Examiner ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in:5>roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 73): 

A spatial interpolation circuit generating spatially interpolated 
image information in response to prior pixel image information and in 
response to next pixel image information is provided by Jain, because 
the interpolation of Jain is a spatial-tenq)oral iaterpolation, since, 
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equations 24 and 25 on page 1803 and the accon5)anying text clearly 
reveal that the coordinates m and n are spatial coordinates of a 
particular block before and after spatial displacement See also the first 
paiagr^h on page 1802, for the spatial displacement, and equations 7- 
9, which show that the motion con5)ensation, which provides for 
interpolation noted above, also clearly calculates a spatial displacement 
of pixel information by using interpolation between prior and next 
fi:ames. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Jain does not si^)port the Examiner's statement Hence, the instant rejection further 
fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to irnpoxtsat claim limitations. See, e^g.; Table 
5.1 and Table 5.2. See also claims 198, 223, and 238; respectively: 

198. A process con:5)rising the acts of: 

storing pixel image iiiformation in a memory, 

generating subpixel difference image information having subpixel 
resolution in response to the pixel image information and in response to 
feedback information; and 

generating the feedback information in response to the subpixel 
difference image information. 

223. A process con^rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating subpixel vector change information having subpixel 
resolution in response to the prior pixel image infonnation and in 
response to the next pixel image information; and 

goierating transformed image information in response to the 
prior pixel image information and in response to the next pixel image 
infomiatioa 



238. A process comprising the acts of: 
storing a fi:ame of prior pkel image information representing a 
prior image; 
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Storing a fiame of next pixel image information representing a 
next image; 

generating subpixel vector change information having subpixel 
resolution in response to the fiame of prior pixel image information and 
in response to the fiame of next pixel image information; 

gQierating weight information; and 

generating weighted image information in response to the fiame 
of prior pixel image infomiation, in response to the fiame of next pixel 
image information, and in response to the weight informatioiL 

For example, the Examiner ^parentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an inyroper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



The Examiner states (instant Action at 73-74): 

A transform image processor coiq)led to the spatial 
interpolation circuit, the transform processor generating transformed 
image information in response to the spatially interpolated image 
information generated by the spatial interpolation circuit, in response to 
the prior pixel image information, and in response to the next pixel 
image information is provided by transforming the motion coiiq)ensated 
image by a 2-D DCT (i.e. Discrete Cosine Transform) in Figs. 6b and 
diflferentially by tiie 2-D DCT in Fig. 9 on pages 1805 and 1807 
respectively. 

Hbwever, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2,6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, Jain does not siQ)port the Examiner's statement Further, Jain's Fig. 9 appears to be a 
sin:5)lified version of Fig. 6B. Hence, the instant rejection fiirfher feils to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in:q)ortant claim limitations. See, og.; Table 

5.1 and Table 5.2. See also claims 198, 223, and 238; respectively: 

198. A process comprising the acts of: 
storing pixel image information in a memor>r, 
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generating subpixel difference image information having subpixel 
resolution in response to tiie pixel image information and in response to 
feedback information; and 

generating the feedback information in response to the subpixel 
difference image information. 

223. A process coii5)rising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating subpixel vector change information having subpixel 
resolution in response to the prior pixel image information and in 
response to the next pixel image information; and 

generating transformed image information in response to the 
prior pixel image information and in response to the next pixel image 
information. 

238. A process comprising the acts of: 
storing a fiame of prior pixel image information representing a 
prior image; 

storing a frame of next pixel image information representing a 
next image; 

generating subpixel vector change information having subpixel 
resolution in response to the fiame of prior pixel image information and 
in response to the fiame of next pixel image information; 

generating weight information; and 

generating weighted image information in response to the fimie 
of prior pixel image information, in response to the fiame of next pixel 
image information, and in response to the weight informatiorL 

For example, the Examiner ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an inqjroper rejection and, for this 
reason alone, the instant rejection shoxild be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 74): 

For claim 1 13, storing a firame of prior and next pixel image 
information representing a prior and next image respectively is provided 
by Jain by the fiume memories in Figs. 6b and 9 on pages 1805 and 
1807 respectively, each memory storing prior and next fiames in time, 
since the images are in a video sequence. 
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However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Jain's Fig. 9 q)pears to be a sinq)lified version of Fig. 6B, not prior and next image 
infonnatioiL Hence, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to iir5)ortant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 113: 

113. A process con:q)rising the acts of: 

storing a fiame of prior pixel image information, the frame of 
prior pixel image information representing a prior image; 

storing a fiame of next pixel image information, the fiame of 
next pixel image information representing a next image; and 

generating subpixel change information having subpixel 
resolution by subtracting between the fiame of prior pixel image 
information and the fiame of next pixel image information. 

For exan^le, the Examiner ^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an impTopesr rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



The Examiner states (instant Action at 74): 

Generating subpixel change information having subpixel 
resolution by subtracting between the prior and next fiames is provided 
by Jain by subtracting prior and next fiames using the subtracter in Figs. 
6b and 9 on pages 1805 and 1807 respectively, and alternatively by 
determining the positional change between the two fi:ames (i.e. 
displacement) by finding a displacement vector as shown in Fig. 6b and 
9 on pages 1805 and 1807 respectively, and fijrttier in the first fiiU 
paragraph on page 1802, which provides for firactional, i.e. sub, pixel 
displacement, and subpixel resolution, since Jain teaches higher levels of 
accuracy using more pixels due to the addition of fi:actional pixels to the 
integer pixels, and can also interpolate between the displacements for 
higher accuracy, which spears to be in line with Applicant's 
specification for what Applicant regards subpixel. 
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However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examine has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Jain's Fig. 9 appears to be a simplified version of Fig. 6B, not prior and next image 
informatioa Hence, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in5)ortant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 113: 

113. A process comprising the acts of : 

storing a ftame of prior pixel image information, the fiame of 
prior pixel image information representing a prior image; 

storing a fiame of next pixel image information, the fiame of 
next pixel image information representing a next image; and 

generating subpixel change information having subpixel 
resolution by subtracting between the fiame of prior pixel image 
information and the fiame of next pixel image infomiatiorL 

For example, the Examiner ^parentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an inq)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 74-75): 

Jain discloses a transform processor generating transformed 
image information in response to the prior and next pixel image 
information is provided by the 2-D DCT (i.e. discrete cosine transform) 
processor expUcitiy shown in Figs. 6b and 9 on pages 1805 and 1807 
respectively, which clearly transforms in response to the displacement 
(i.e. subpixel vector change information) of Jain in the first fiiU paragr^h 
on page 1802. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 
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Further, Jain's Fig. 9 appears to be a siirq)lified version of Fig. 6B, not prior and next image 
informatioa Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the Examiner apparently gives no weight to inqxjrtant claim limitations. See, e^g,; Table 
5.1 and Table 5.2. See also claim 113: 

113. A process conprising the acts of: 

storing a fiame of prior pixel image information, the ftame of 
prior pixel image information representing a prior image; 

storing a fiame of next pixel image information, the fimne of 
next pixel image information representing a next image; and 

generating subpixel change information having subpixel 
resolution by subtracting between the fiame of prior pixel image 
information and the fiame of next pixel image informatioa 

For example, tiie Examiner apparently has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thiis, this is an in^roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 75): 

Jain discloses a motion con:5)ensated image frame if, in Figs. 6b 
and 9 of Jain on pages 1805 and 1807 respectively, provides for delta 
subpixel image information, because the motion con:5)ensated image is 
an image that accounts for the delta positional displacement vector 
between fiames. This is clearly shown in the figures, v^ere a 
displacement vector is used to derive the motion con5)ensated image 
between fi:ames. Therefore, it should be clear fiiat delta subpixel image 
information having subpixel resolution by subtracting in response to the 
pixel image information stored in the memory is provided by JairL 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, tiie instant rejection Ms to establish a prima facie case. 

Further, Jain's Fig. 9 ^pears to be a sin^lified version of Fig. 6B. Hence, the instant rejection 
fiirther fails to establish a prima facie case. 



-449- 



Serial No. 08/464,034 



Further, the Examiner ^paiently gives no wei^ to irrqx)itant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 113: 

113. A process comprising the acts of: 

storing a fiame of prior pixel image information, the ftame of 
prior pixel image information representing a prior image; 

storing a frame of next pixel image information, the fiame of 
next pixel image information representing a next image; and 

generating subpixel change information having subpkel 
resolution by subtracting between the fiame of prior pbcel image 
information and the fiame of next pkel image informatioa 

For example, the Examiner ^arentiy has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in:5)roper rqection and, for this 
reason alone, the instant rejection shoxild be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 75): 

Furthermore, generating this delta subpixel image information, 
which as noted above, can correspond to the motion compensated 
image of Jain, clearly also takes feedback as also e?q)licitiy shown in 
Figs. 6b and 9 of Jain on pages 1805 and 1807 fix)m both feedback 
from the motion compensated image and also fix)m feedback of an 
inverse transformed quantized error image. Thus, in response to the 
feedback information, and .generating the feedback information in 
response to the delta subpixel image information is cleariy .provided by 
JairL 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Jain's Fig. 9 spears to be a sinq)lified vasion of Fig. 6B. Hence, the instant rejection 
fiirther fails to establish a prima facie case. 

Further, the Examiner apparentiy gives no weight to irapOTtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 113: 

113. A process con5)rising the acts of: 



-450- 



Serial No. 08/464,034 



Storing a ftame of prior pixel image infonnalion, the frame of 
prior pixel image infomiation representing a prior image; 

storing a frame of next pixel image information, the frame of 
next pixel image information representing a next image; and 

generating subpixel change information having subpixel 
resolution by subtracting between the frame of prior pixel image 
information and the ftame of next pixel image informatioiL 

For example, the Examiner ^arently has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in:5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 75): 

A display product is provided by Jain in at least the first fidl 
paragrgph of the Introduction on page 1799, where many such 
products are produced by the numerous ^Ucations listed, e.g. a 
television product image, a medical image, etc. 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Fxirther, Jain does not siqjport the Examiner's contention. Hence, the instant rejection fiirther 
fails to establish a prima facie case. 

Further, the Examiner q>parently gives no weight to inqwrtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 113: 

113. A process comprising the acts of: 

storing a frame of prior pkel image infomiation, the frame of 
prior pixel image information representing a prior image; 

storing a frame of next pixel image infonnation, the frame of 
next pixel iniageiriformationrqiresentiiig a next iniage; and 

generating subpixel change infonnation having subpixel 
resolution by subtracting between the frame of prior pixel image 
information and the frame of next pixel image informatioa 
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For example, the Examiner ^aiently has not given weight to varioxis claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an iii:5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 



7.7.4.9 The S 102 reiectioii over Fant 

The Examiner states (instant Action at 75-77): 

16. Claims 105, 106, 107, 108, 118, 119, 123, 124, 126, 135, 
137, 143, 145, 148, 153, 157, 188, 189, 197, 201, 203, 204, 206, 
212, 214, 215, 218, 228, 231, 249, 255, 264, 267, 388, 525, 527, 
533, 535, 539, 553, 555, 557, 559, 561, 564, 573, 575, 578 and 580 
are rejected under 35 U.S.C. 102(e) as being anticipated by Fant (US 
4,835,532 A). The following is a description of the Fant reference as it 
is ^plied to the claims. Due to the large number of claims at issue, one 
claim will be exemplified, followed by an explanation of wiiere the 
remaining claim features are disclosed by Fant 

EXAMPLE CLAIM -189 

A process comprising the acts of: 

storing con^uter instructions 

The entire system is computer controlled, and thus operates 
from stored computer programs. Each processing block shown in 
figure 3 has ifs own sub-program. For example, see ^'programs 
are short for each process'* at column 21, line 66, and ''the FOV 
program" at column 27, line 25. Collectively, all of the sub- 
programs for each of the modules are a "computer program" as 
the entire system could not work without any one of them. 

generating television in^iage information; and 

figure 13, "TV Camera"; 

generating zoomed image information. 

Fant discloses displaying a moving 3D-perspective image 
simulating an observer roaming through an environment and 
zooming-in on features of interest in the environment to examine 
the features of interest in response to the display image 
information (col. 4, line 49-col. 5, line 31 and col. 14, line 57 -col. 
15, line 1 7). Fant explains that the helicopter simulator system 
provides continuous helicopter pilot eye-view image scenes 
corresponding to the gaming area, wherein the gaming area 
includes a variety of features of interest (figure 12). Fant further 
explains that the system generates the continuous image scenes in 
response to controls (driving function) for guiding or navigating 
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the helicopter in any direction in the gaming area. For instance, if 
the helicopter -was operated to head towards a feature of interest 
such as the tank in figure 12, then the tank in each of the eye-view 
image scenes -would zoom-in as the helicopter approaches it 
Accordingly, the guidance of the helicopter simulator towards a 
feature of interest provides a zooming-in on the feature of interest, 
and allows the feature of interest to be examined in response to the 
display image information (eye-view scenes). 

Likewise, Fant anticipates the other identified claims as 
described in the following discussion of the Fant reference, 

Fant discloses: 

However, the instant claimed invention is not identically shown in this reference, the requirement that 
every claim limitation be identically shown by the reference is not met (e.g.; Sections 7.6.5 and 7.7. 1). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the Examiner has not specifically identified wiiich part of Fant is relied (Section 
7.6.6). Hence, the instant rejection fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in[qx)rtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 106, 1 19, and 553; respectively: 

106. A process con^rising the acts of: 

storing con^uter instructions; 

generating infta-red image information; and 

generating tenq)orally interpolated image information in 
response to the infi:a-red image information and in response to the 
conq)uter instructions. 

119. A system conq)rising: 

an integrated circuit muWbit memory having a plurality of multibit 
memory cells, each of the plurality of multibit memory cells storing at 
least two digital bits of information; 

an integrated circuit multibit memory accessing circuit generating 
accessed digital information in response to the at least two digital bits of 
information stored in each of the plurality of multibit memory ceUs; and 

a processor generating kernel filtered image information in 
response to the accessed digital informatioa 

553. A process con:q)rising the acts of: 
storing conq)uter instructions; 
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generating navigation infonnation in response to the con5)uter 
instructions; 

generating radar infonnation; 

generating pattern recognition infonnation in response to the 
covapatisr instructions and in response to the radar information; and 

inputting database infonnation into a database memory in 
response to the con^uter instructions and in response to the radar 
infomiation. 

For oxaxnple, the Examiner £^arentiy has not given weight to various claim limitations (Table 5. 1) nor 
to the "in response to" claim limitations (Table 5.2). Thus, this is an inq)roper rejection and, for tiiis 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 
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7J THE 35 use 8 103 OBVIOUSNESS REJECTIONS 

The Appellant traverses the § 103 obviousness rejections for the reasons discussed in Sections 
7.6 and 7.8.1 et seq . 

7.8,1 The 8 103 Rejections Violate The Law Of The Federal Circuit By F fliting Tn Prnneriv 
Consider Each Claim As A Whole, Instead Separately Addressing Individual 
Limitations In A Vacuum 

The CCPA required the Examiner to consider each claim as a whole. 

In determining patentability, however, we are not concerned with the 
obviousness of each bit when dissected out and after considering the 
^pUcant's disclosure, but with the obviousness of his whole invention 
as claimed 

Buehler .^^^ 

The Federal Circuit requires the Examiner to consider each claim as a whole and to construe 

each contested claim in view of the prior art and the disclosure regarding § 103. 

Under section 103, the board cannot dissect a claim, excise the printed 
matter &om it, and declare the remaining portion of the mutilated claim 
to be uiq)atentable. The claim must be read as a whole . 

[FN] 35 U.S.C. § 103 (1976) specifically provides that: 
"A patent may not be obtained ... if the differences between 
tiie subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having 

ordinary skill in the art to which said subject matter pertains 

(Enq)hasis supplied) 

If the board meant to disregard that basic principle of claim 
interpretation, we must reverse the rejection as a matter of law. 

Gulack .^^^ However, the Examiner has failed to properly construe the rejected claims (Sections 7.3.5. 1 , 
7.2.6, and 7.6.4) nor to properly consider each claim as a whole. Hence, for this additional reason, the 
§103 rejections should be reversed 



In re Buehler . 515 F.2d 1 134, 1 140, 185 USPQ 781, 786 (CCPA 1975) rguoting Harpman v. Watson . Comm'r. Pats., 
181 F. Supp 919, 923, 124 USPQ 169, 173 (D.D.C. 1959)) (en^hasis in original). 
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Because the references do not teach the claimed invention as a whole, the Examiner has 
adapted a method of isolating one claim Umitation at a time and creating an erroneoiis conclusory reason 
why it alone is allegedly-obvious. Even worse, the Examiner does this without the required claim 
constmction (Sections 7.3.5. 1, 7,2.6, and 7.6.4) and without the required Gechter , RouflFet and 
Graham analyses (Section 7.8.8). Yet worse, the Examiner misrepresents the references and what they 
fairly teach. 

Even worse, the Examiner not only selectively addresses individual claim limitations separately, 
disregarding the claim as a whole, but does not even rely on the references for teaching certain claim 
Umitations. However, this cannot save a fetally defective § 103 rejectioa The law is clear, obviousness 
involves the motivation for making the combination, not merely finding the individual limitations in the 
prior art. 

Although an element may be known in certain prior art systems, a novel combination of old 

elements is certainly patentable. The Federal Circuit reiterated the requirement for motivation to 

combine in order to si5>port a § 103 rejection of a claimed combination of prior art elements: 

Most if not all inventions arise 6om a combination of old 
elements .... Thus, every element of a claimed invention may often be 
found in the prior art .... However, identification in the prior art of each 
individual part claimed is insufficient to defeat patentabiUty of the whole 
claimed invention,... Rather, to establish obviousness based on a 
combination of the elements disclosed in the prior art, there must be 
some motivation, suggestion or teaching of the desirability of making the 
specific combination that was made by the ^pUcant .... Even when 
obviousness is based on a single prior art reference, there must be a 
showing of [sic or] a suggestion or motivation to modify the teachings of 
that reference. 

Kotzab .^^^ 

"[Vjirtually all inventions are ^combinations', and ... every inventian is 
formed of 'old elOTients'.... Only God works fix>m nothing. Man must 
work with old elements[.]" 



In re Gulack 703 F.2d 1381, 217 USPQ 401 (Fed Cir. 1983) (emphasis added) (alteration in original). 
InreKotzab . 217 F.3d 1365, 55 USPQ2d 1313 (Fed Cir. 2000). 
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Wri^t . Just because elements may have existed in the prior art does not mean that the elements were 

cx)mbined in the claimed manner or that they cooperate in the claimed manner. Hence, a finding of bits- 

and-pieces in the prior art does not establish obviousness of the combination. 

The MPEP states regarding enablement: 

Accordingly, the first analytic step requires that the Examiner determine 
exactly what subject matter is encon5)assed by the claims. The 
examiner should determine what each claim recites and what the 
subject matter is when the claim is considered asaj^bde, not when its 
parts are analyzed individually. No claim shall be overlooked 

MPEP 2164.08 (bold emphasis added, underhne in original). 

7,8,2 The S 103 Rejections Do Not Establish A Prima Facie Case 

The § 103 rejections do not establish a prima fade case^^^, as discussed below. 

The failure of the Examiner to establish a prima fade case is, by itself, dispositive of the § 103 

rejections. Judge Hairston in Hvatt-'852 ^^^ stated: 

Without a showing that each and every limitation of the claimed 
invention is found in the Schutt reference, either expUdtiy or inherenfly, 
the anticipation rejection is reversed... 

For all of the reasons set forth in the immediately preceding 
paragr^h, the obviousness rejection based vipon the combined 
teachings of Schutt and Sundet is reversed for lack of a prima fade case 
of obviousness. Without an initial prima fade case, the burden never 
shifted to appellant to provide a rebuttal. In re Oetiker 977 F.2d 1443, 
[] 24 USPQ2d 1443, 1444 (Fed. Cir. 1992).... 

As indicated supra , the mere listing of elements does not satisfy 
ttie examiner's burden of presenting a prima fade case of obviousness 
of the claims as. a whole. 



In re Wright . 848 F.2d 1216, 6 USPQ2d 1959, 1962 (Fed Cir. 1988) (quoting Howard T. Maikey, WhvNotThe 
SlatUt£2, 65 J. Pat. Off. Soc'y 331, 333-34 (1988) (emphasis, ellipsis, and quotes in original)). 

Sfifi 37 CFR l.lQ6rbV Chester V.Miller . 906 F.2d 1574, 1578, 15 USPQ2d 1333, 1337 (Fed Cir. 1990) ("Section 132 is 
violated when a rejection is so uninformative that it prevents the applicant from recognizing and seeking to counter 
the grounds for rejection."). See also In re Oetiker . 977 F.2d 1443, 24 USPQ2d 1443 (Fed Cir. 1992). 

Ex parte HvatL Appeal No. 2001-2172, Paper No. 31 at 8-9 in 
patent application Serial No. 08/436,852 (PTO Bd App. July 25, 2002) 
[herein Hyatt-'852 ] (unpublished PTO decision) (footnote removed). 
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Similarly, the Examiner herein has failed to establish a prima fade case, which is dispositive of the § 1 03 
rejections. 

The Examiner must siq>port § 103 rejections with a proper explanation of why the claims are 
rendered obvious by the references. The legal concept of prima fade obviousness is a procedural tool 
of examination which ^lies broadly to all arts. It allocates who has the burden of going forward with 
production of evidence in each step of the examination process. See MPEP 2142. Such support of the 
§ 103 rejections require an evaluation of the claims as a whole, the references as a whole, a proper 
construction of each of the rejected claims to determine each claim's scope and meaning, a proper 
limitation-by-limitation analysis of each claim element, a proper claim-by-claim analysis of each of the 
claims subject to rejection, and consideration of all of the words in each claim. These legal requirements, 
which have been established by case law, must, in conjunction with a Graham analysis, be present in any 
§ 103 rejection in order to estabUsh a prima fade case. 

The instant § 103 rejections fail to properly evaluate the claim dififermces, which is fetal to the 
§ 103 rejections. 

i'^jpellant was entitled to have diflfCTences between the claimed 
invention, the subject matter as a whole, and the prior art references of 
record evaluated .... This the examiner failed to do. 

Lunsfoid ^^Q 

A Graham analysis requires that the Examiner determine the scope and content of the prior art, 
ascertain the differences between the prior art and the claims in issue, resolve the level of ordinary skill 
in the pertinent art, and evalxiate evidence of secondary considerations. However, the § 103 rejections 
do not even address these requirements much less satisfy these requirements (Section 7.8.8). 
Establishing a prima fade case of obviousness requires meeting three basic Graham criteria. See MPEP 
2143. First, there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to an artisan, to modify the reference or to combine reference teachings 
(the references must also suggest the desirabiUty of the modification or combination). Second, there 
must be a reasonable e>q)ectation of success in making the modification or combinatioa Third, the 



InreLiinsford , 357 F.2d 385, 391, 148 USPQ 721, 725 (CCPA 1966). 
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reference (or references when combined) must teach or suggest all of the claim limitations. The teaching 
or suggestion to make the claimed combination and tiie reasonable e>q)ectation of success must both be 
found in the prior art and not based on the ^plicant's disclosure. See Vaeck .^"*^ See also MPEP 2142. 
Because the § 103 rejections are not supported by the required analysis, the § 103 rejections fail to 
establish a prima fade case. 

As discussed above, it is black-letter law that the reference must provide the motivation - it is 
in5)roper hindsight, as with the instant § 103 rejections, to use tiie Appellant's disclosure to provide 
motivation for the prior art The reference mxjst select the con5X)nents - it is in:^)roper hindsight, as witii 
the instant § 103 rejections, to use the components selected and disclosed by flie Appellant. The 
reference m\ist also provide the interconnections - it is improper to rely on the references to connect 
themselves , as with the instant § 103 rejections. 

The Board in Levengood ^"^^ made clear that some objective reason to combine the teachings of 
the references is necessary. The mere statement that the modification would have been within the skill of 
the art is not sufficient to establish a prima fade case. See MPEP 2143.01. The instant § 103 rejections 
therefore fail to establish a prima fade case of obviousness. 

The § 103 rejections further fail to establish a prima fade case for the reasons discussed below. 



a. The Examiner did not resolve the level of ordinary skill in the pertinent art 
(MPEP 2141). 

b. The Examiner did not evaluate secondary considerations (MPEP 2141). 

c. The Federal Circuit requires a limitation-by-limitation analysis, but the § 1 03 
rejections do not properly provide a claim-by-claim analysis (Section 7.6.2) 
much less a limitation-by-limitation analysis.. 

d. The references do not suggest the desirability and thus the obviousness of 
making the combination (MPEP 2141). 

e. The Examiner views the references with iiiq)ermissible hindsight obtained from 
the claimed invention (MPEP 2141 and Sections 7.8.3 and 7.8.4). 



341 



IlliaYasck 947 F.2d488, 20 USPQ2d 1438 (Fed Cir. 1991). 



342 



Ex parte Levengood 28 USPQ2d 1300, 1301 (Bd. Pat App. & Int 1993). 
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f The § 103 rejections do not establish a reasonable e3q)ectation of success as the 
standard with which obviousness is determined^'*^ (MPEP 2141). 

g The § 103 rejections rely on unsi5)ported and conclusory statements about the 
references but do not properly establish motivation for an artisan to make the 
combination. 

h. The § 103 rejections do not establish in what manner an artisan would combine 

the elements in the references. 
L The § 103 rejections do not establish why an artisan would expect the 

combination of references to operate properly or to operate in the claimed 

manner. 

j. The § 103 rejections do not properly consider the claimed invention as a whole 
(MPEP 2141). 

k. The § 103 rejections do not properly consider the references as a whole (MPEP 
2141). 

L The § 103 rejections disregard relevant claim limitations. 

m. The § 103 rejections are based }jpon uns\q)ported and conclusory statements 

regarding obviousness and skill in the art but do not provide proper siqyport for 

such statements. 

a The Examiner has not established how the references render obvious the 

distinguishing limitations of the instant claims, 
o. The Examiner did not properly determine the scope and content of the prior art 

(MPEP 2141). 

p. The Examiner did not properly ascertain the diflFerences between the prior art 

and the claims in issue (MPEP 2141). 
q. The § 103 rejections do not provide acceptable evidence or reasoning. 



See Hodesch Block Drug Co. Inc .. 786 F.2d 1 136, 1 143 a5, 229 USPQ 182, 187 a5 (Fed Cir. 1986). 
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r. The § 1 03 rejections do not establish motivation for combining references 
(Sections 7.8.5). 

s. The Appellant properly traversed the Examiner's iinsiq)ported statements, but 
the Examiner did not provide the required reference or affidavit in accordance 
with MPEP 2144.03. 
Judge Fleming in Hvatt-'041 ^'^ stated: 

OPINION 

We will not sustain the rejection ... under 35 U.S.C. 103. 

The Examiner has Med to set forth a prima fade case. It is the 
burden of the Examiner to establish -why one having ordinary skill in the 
art would have been led to the claimed invention by tiie reasonable 
teachings or suggestions found in the prior art, or by a reasonable 
inference to the artisan contained in such teachings or suggestions. Inre 
Semaker , 702 F.2d 989, 217 USPQ 1 (Fed. Cir. 1983). 

The burden of establishing a prima facie case is not satisfied by a mere matching \jp of elements 
in a reference with elements in a claim. See Hvatt-'041 (overturning a rej ection which matched 15) a 
claimed detector with a prior art decoder). See also Edwards and Oetiker .^"*^ 

This is further siq)ported by Judge Lee in Hvatt-'570 ^'^^: 

The '"broadest reasonable" interpretation of tiie claims still has to be 
reasonable. 

Judge Lee in Hvatt-'570 ^'^^ fijrttier stated: 

We see no reason why such disclosure would have led one with 
ordinary skill in the art at the time of ^jpellanf s invention to think that 
the device can be operated to produce a range of selectable responses. 



Ex parte Hyatt . Appeal No. 94-4132, Paper No. 28 at 4 in patent application Serial No. 07/578,041 which issued as 
U.S. Patent No. 5,526,506 on June 1 1, 1996 (PTO BA App. October 31, 1995) [herein Hvatt-'Q41 ] (unpublished PTO 
decision). 

In re Edwards . 568 F.2d 1349, 1354, 196 USPQ 465, 469 (CCPA 1978V In re Qetiker . 977 ¥2d 1443, 24 USPQ2d 1443 
(Fed. Cir. 1992). 

^"^^ Ex parte Hyatt . Appeal No. 95-4759, Paper No. 30 at 8 in patent application Serial No. 07/357,570 (PTO Bd. App. 
September 25, 1996) (Tierein Hvatt-'570 ] (unpublished PTO decision). 

^'^^ Ex parte Hvatt . Appeal No. 95-4759, Paper No. 30 at 44 and 47 in patent ^pHcation Serial No. 07/357,570 (PTO Bd. 
App. September 25, 1996) [herein Hvatt-'570 ] (unpublished PTO decision). 
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The examiner has not established that one with ordinary skill in the art at 
the time of the appellant's invention possessed as common sense and 
rudimentary skill a working knowledge that liquid crystal devices such 
as Heilmeier's can be alternatively constructed to provide a range of 
various selectable responses. For that reason alone, the rejection is 
improper. * * * 

For the foregoing reasons, the rejection ... under 35 U.S.C. 
§ 103 for obviousness over Stevens, Mengert, Heilmeier, and Moss is 
reversed . 

As in Hvatt-'570 , in the instant application, "[t]he examiner has not established that one with ordinary 

skill in the art at the time of the ^>pellant's invention possessed as common sense and rudimentary skill a 

working knowledge" to construct the claimed invention fix)m the references. 'Tor that reason alone, the 

rejection is improper." 

Judge Lee in Hvatt-'SyO ^"^^ fiirther stated: 

In that connection, there is no logical reason why a liquid crystal device 
would have been coiQ)led to the duly cycle circuit and generate duty 
cycle controlled ilhimination in resporise to a duty cycle signal fiom the 
duty cycle circuit There also is no logical reason why the duty cycle 
circuit would have been coiq)led to Fleming's c^acitors 19 to receive 
the analog signal stored thereia 

None of the foregoing has been adequately explained by the 
examiner. * * * 

For the foregoing reasons, the rejection of claim 5 under § 103 
for obviousness over Fleming, Heilmeier, and Engel is reversed . 

As in Hvatt-'570 , in the instant plication the Examiner has not properly provided a logical reason nor 

an adequate e}q)lanation for why the references render obvious tiie claims. 

The burden of establishing a prima fade case rests with the Examiner^"*^ and is not satisfied by 

mere conclusory statements.^^** Rather, the Examiner must siq)port a § 103 rejection with a proper 



Ex parte Hyatt Appeal No. 95-4759, P^er No. 30 at 35-36 in patent application Serial No. 07/357,570 (PTO Bd App. 
September 25, 1996) [herein Hvatt-^570 ] (unpublished PTO decision). 

InrePiasecki . 745 F.2d 1468, 223 USPQ 785 (Fed Cir. 1984). 

In re Edwards . 568 R2d 1349, 1354, 196 USPQ 465, 469 (CCPA 197«V Tn re Qetiker . 977 F.2d 1443, 24 USPQ2d 1443 
(Fed Cir. 1992). 
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e)q)lanation of why the claims are obvioiis and must provide acceptable evidence or reasoning in tiie 
explanation.^^^ However, the instant § 103 rejections provide neither a proper e3q)lanation nor 
acceptable evidence or reasoning. 

The i^pellant has established that there are novel differences between the instant claims and the 
references. However, the § 103 rejections do not establish that these novel differences are obvious 
(Section 5.1 and 7.8.9). 

The prior art must teach or suggest all of the claim limitations to support a § 103 rejection. See 
Rovka .^^^ See also MPEP 2143.03. However, the instant § 103 rejections do not properly establish 
that the references teach or suggest each of the claim limitations. 

The § 103 rejections fail to properly consider in^K^rtant claim limitations even thoxigh a § 103 
rejection must consider all of the limitations in the claims. See Wilson ^^^ See also MPEP 2143.03 and 
Sections 5.1, 7.6.2 and 7.8.9 hereia 

In order to establish a prima fade case, each rej ected claim must be evaluated individuallv to 
determine whether the individual claim is rendered obvious by the references, particularly where, as 
here, the distinctions of the claims are separately argued. See, gjg.. Sections 5 and 7. 1 . However, the 
Examiner did not properly evaluate each of the claims individually, thus the § 103 rejections fail to 
establish a prima fade case. See Van Geuns and Wright .^^"* See also Nielson and Beaver .^^^ 

The § 103 rejections do not properly acknowledge that different claims in the instant appUcation 
recite different combinations of features than those taught by the references, much less properly read 
these different combinations of features on the references. 



lDrePia.sec1d , 745 F.2d 1468, 223 USPQ 785 (Fed Cir. 1984). 

InreRovka . 490 F.2d 981, 180 USPQ 580 (CCPA 1974). 

In re Wilson , 424 F2d 1382, 165 USPQ 494, 496 (CCPA 1970). 

In re Van Genns . 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993V In re Wright . 999 F.2d 1557, 27 USPQ2d 1510 (Fed 
Cir. 1993). 

In re Nielson . 816 R2d 1567, 2 USPQ2d 1525 (Fed Cir. 1987^: In re Beaver . 893 F.2d 329, 13 USPQ2d 1409 (Fed Cir. 
1989). 
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Judge Lee in Hvatt-'570 ^^^ further stated: 

The 'l3roadest reasonable" interpretation of the claims still has to be 
reasonable .... In short, the examiner provides no indication that the prior 
art provides reasonable guidance on how to piece together a multitude of 
separate parts to arrive at the claimed invention. 

♦ * * 

For the foregoing reasons, the [§ 103] rejection ... is reversed . 

As in Hvatt-'570 . in the instant plication, *the examiner provides no indication that the prior art 

provides reasonable guidance on how to piece together a multitude of separate parts to arrive at the 

claimed inventioa" Thus, the § 103 rejections should be reversed. 

Judge Lee in Hvatt-^570 ^^^ further stated: 

Without explaining how one would arrive at the particular 
stmcture required by the claims, the examiner has not made out a prima 
fade case that the claimed invention would have been rendered obvious 
by the prior art. 

As in Hvatt-'570 , in the instant ^plication, *the examiner has not made out a prima fade case that the 

claimed invention would have been rendered obvious by the prior art" 

Vice Chief Judge Harkcom in Hvatt-'061 ^^^ regarding a § 103 rejection, stated: 

The examiner itiq)lies that the redted memory is well known in 
the memory art but provides no documentation of this despite a 
challenge from Appellant Examiner's Answer at 14, lines 2-5; Appeal 
Brief at 10, lines 18-32. Without such support we will not sustain 
the rejection on the present record. 

♦ * ♦ 

This rejection hinges on the examiner's finding that analog 
refresh circuits were well known in the art .^'^jpellant has challenged 
that finding and the examiner has not siq>ported the finding with any 
evidence in the present record. Lacking such support, we are 



Ex parte Hvatt Appeal No. 95-4759, Paper No. 30 at 8 and 46-47 in patent application Serial No. 07/357,570 (PTO 
Bd. App. September 25, 1996) [herein Hyatt-'57Q ] (unpublished PTO decision). 

Ex parte HvatL Appeal No. 95-4759, Paper No. 30 at 45 in patent application Serial No. 07/357,570 (PTO Bd. App. 
September 25, 1996) pierein Hvatt-' 570 ] (unpublished PTO decision). 

Ex parte Hvatt Appeal No. 94-0665, P^er No. 28 at 17, 19, and 22-23 in patent application Serial No. 07/493,061 
(PTO Bd. App. June 30, 1998) [herein Hvatt-'Q61 ] (unpublished PTO decision) (emphasis added). 
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constramed to reverse the rejectioa Thus, the rejection of Claim 63 
is not sustained on the present record 

♦ ♦ ♦ 

This rejection hinges on Ifae examiner's finding that analog 
refresh circuits were well known in the art Appellant has challenged 
that finding and the examiner has not siqjported the finding with any 
evidence in the present record. Lacking such support, we are 
constrained to reverse the rejectioa Thus, the rejection ... is not 
sustained on the present record 

The Board consistentiy found a lack of sipport for the rejections and based its decision to reverse 

various rejections xq)on such findings. 

Jxidge Lee in Hvatt-'570 ^^^ regarding a § 103 rejection, stated: 

We disagree with the examiner .... The examiner's conclusion is 
without adequate support in the record 

For this and other reasons, the Board reversed the § 103 rejection of claims 9 and 13. Id at 27-32. As 

in Hvatt-'570 . in the instant ^plication, "[t]he examiner's conclusion is without adequate si^yport in the 

record" Hence, the instant § 103 rejections should be reversed 

Judge Lee in Hvatt-'570 ^^^ regarding a § 103 rejection, stated: 

Without e;q)laining how one would arrive at the particular 
structure required by the claims, the examiner has not made out a prima 
fade case that the claimed invention would have been rendered obvious 
by the prior art. 

Both Hvatt-'061 and Hvatt"'570 illustrate instances where the Examiner failed to establish a 
prima fade case and hence the related § 103 rejections were reversed Similarly, in the instant 
application, the § 103 rejections fail to establish a prinfiafade case and thus should be reversed 

Judge Krass in Hvatt-'243 ^^^ in reversing all of the rejections under § 102 and § 103, stated: 



Ex parte Hvatt . Appeal No. 95-4759, Paper No. 30 at 29 and 32 in patent appUcation Serial No. 07/357,570 (PTO Bd. 
App. September 25, 1996) [herein Hvatt-'570 ] (unpublished PTO decision). 

Ex parte Hyatt . Appeal No, 95-4759, Paper No. 30 at 45 in patent application Serial No. 07/357,570 (PTO Bd. App. 
September 25, 1996) pierein Hvatt-'570 ] (unpublished PTO decision). 

Ex parte Hvatt Appeal No. 92-1284, Paper No. 66 at 4-5 in patent appUcation Serial No. 06/849,243 which issued as 
U.S. Patent No. 5,410,621 on April 25, 1995 (PTO Bd. App. May 17, 1994) [herein Hsiatt^^S] (unpublished PTO 
decision) (emphasis added). 
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The examiner's ^proach spears to suggest that the generation of one 
certain frequency means that there is suppression of other frequencies 
and that somehow this equates to filter processing. In our view, the 
examiner's interpretation is a stretcli wliich goes beyond all 
bounds of reasonableness, 

hi view of the above, the § 103 rejections do not establish a prima fade case. Hence, the § 103 
rejections should be reversed^^^ 



7.8,3 The S 103 Rejections Relv Upon Improper Hindsight 

As discussed above, it is black-letter law that the reference must provide motivation - and it is 
inqsroper hindsight, as with the instant § 103 rejections, to use the Appellant's disclosure to provide 
motivation for the prior art. The prior art reference itself must select the components. The reference 
must also provide the interconnections - it is in5)roper to rely on the con^onents to connect 
themselves . 

The Federal Circuit has warned against "the hindsight tr^". See Section 7.8.4 and particularly 
Kotzab .^^^ It is inq)roper hindsight, as with the instant § 103 rejections, to use the Appellant's own 
disclosure to provide motivation to combine the references. The law clearly estabUshes that the test for 
obviousness must be made based upon the invention as a whole to a person of ordinary skill in the art at 
the time the invention was made. Obviousness cannot be determined by relying i^n an ^plicant's 
own disclosure. 

The Federal Circuit e>q)lained about "the hindsight tr^" in reversing an obviousness rejections 
in Kotzab: ^^ 

In this case, the Examiner and the Board fell into the hindsi^ 
trap. The idea of a single sensor ... is a technologically simple concept 
With this single concept in mind, the Patent and Trademark Office 
found prior art statements that ... appeared to suggest the claimed 
limitatiorL But, there was no finding as to the specific understanding or 

InreOetiker . 977 F.2d 1443, 24 USPQ2d 1443 (Fed Cir. 1992). 

InreKoteab . 217 F.3d 1365, 55 USPQ2d 1313, 1318 (Fed. Cir. 2000) (emphasis added). 

InreKotzab . 217 F.3d 1365, 55 USPQ2d 1313, 1318 (Fed Cir. 2000) (eiiq)hasis added). 
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principle within flie knowledge of a skilled artisan that would have 
motivated one with no knowledge of Kotzab's invention to make the 
combination in the manner claimed to light of our holding of the 
absence of a motivation to combine the teachings in Evans, we conclude 
that the Board did not make out a proper prima fade case of 
obviousness .... 

Similarly, in the instant ^Ucation, by failing to properly establish "some motivation, suggestion or 
teaching"' in the prior art to make the claimed combination, the Examiner failed to establish a prima fade 
case of obviousness and hence the Examiner *Tell into the hindsight tc^" (Section 7,8.4). Thus, the 
instant § 103 obviousness rejections should be reversed 

The Examiner has not properly established motivation to combine references directed to 
different technologies. Further, the Examiner has not properly established how these references could be 
combined. See, e.g. . Sections 7.8.5 and 7.8.6. Instead, the Exan^ner relies on self-serving conclusary 
comments that do not satisfy the legal requirements for combining the references. 

It is axiomatic that an applicant's own disclosure and claims cannot be used as though it is prior 
art.^^^ A basic mandate in obviousness rejections is that piecemeal reconstruction of the prior art in tight 
of an ^licanf s disclosure and claims shall not be the basis for a conclusion of obviousness. See 
Kamm .^^^ The desirabiUty of inakirig modificatioiis to come iq) with the claimed invention mu^ 
suggested by the prior art and not by what is taught in an ^Ucanf s own disclosure nor by what is 
claimed by an applicant. 

Where, as here, the suggestion for the Examiner's determination that the elements and fimctions 
can be combined stems fiom the Appellant's own disclosure and claims and not from the applied 
references; the Examiner's conclusion is plain and swaplc hindsight and is prohibited An artisan without 
knowledge of the Appellant's invention and claims would not know what elements or functions to put 
together, nor how to put them together, nor for what purpose. 



Unless of coxirse the relevant portion of the disclosure itself was publicly available as of the effective filing date 
of that application, which is not the case in the instant application. 

TnreKamm. 452 F.2d 1052, 172 USPQ 298 (CCPA 1972). 
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When considering the instant claimed invention as a whole, the Examiner's conclusion of 
obviousness is clearly based upon the Appellant's disclosure and not on the references. As Judge 
Markey has said, 

^Virtually all inventions are 'combinations', and ... every invention is 
formed of 'old elements'.... Only God works fix>m nothing. Man must 
work with old elements" 

See Wright .^^^ The entirety of a claimed invention, including the combinations (\^4iich must be viewed as 

a whole), the elements thereof, and the properties and purpose of the invention, must be considered Id. 

Here, quite clearly, the Examiner has improperly relied iq)on the ^pellant's own disclosure and not 

upon any notion or motivation gleaned fijom the references, that the claim elements can be combined in 

the manner set forth in the AppoOrnVs claims, to perform the fimctions set forth in the i^jpellant's 

claims. See also Lindemana ^^^ 

An ^pUcant's own disclosure cannot be used against him as prior art to defeat his right to a 

patent. The court in Nomiva ^^^ stated that: 

The court must be ever alert not to read obviousness into an invention 
on the basis of the applicant's own statements; that is, we must view the 
prior art without reading into that art appellant's teachings. 

The test of nonobviousness is a statutory test and requires corr^)arison of the invention as a whole with 
the prior art. An appellant's own disclosure cannot be used against him for purposes of obviousness. 
SeeKuehl .^^^ 

The court, in Wertfaeim ^^^ makes clear that where information to make an obviousness 
determination can be gleaned only from an ^licant's own disclosure, it may not be used against him as 
prior art absent the invention being in the prior art 



In re Wright . 848 F.2d 1216, 6 USPQ2d 1959, 1962 (Fed. Cir. 1988) (emphasis and quotes in original). 

See Lindemann Maschinenfabrik GmbH v. American Hoist and Derrick Co . 730 F.2d 1452, 221 USPQ 481, 488 (Fed. 
Cir. 1984). 

InreNomiva . 509 F.2d 566, 571, 184 USPQ 607, 612 (CCPA 1975) rgtinting Tn re Sponnoble . 56 CCPA 823, 832-33, 
405 F.2d 578, 585, 160 USPQ 237, 243 (1969)). 

InreKuehl 475 F.2d 658, 177 USPQ 250 (CCPA 1973). 

InreWerthemL 541 R2d 257, 191 USPQ 90 (CCPA 1976). 
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The law clearly states that the test for obviousness must be made based upon the invention as a 
whole to a person of ordinary skill in the art at the time the invention was made. Obviousness cannot be 
determined by relying upon an ^plicant's own disclosure of the inventioa 

Against this backdrop, the Exan^ner clearly has not met his burden of establishing a prima fade 
case of obviousness and, indeed, has actually established a prima fade case of patentability. 

The § 103 rejections rely on inq)roper hindsight, which is fetal to the § 103 rejections. 

It is difficult but necessary that the decisionmaker forget what he or she 
has been taught ... about the claimed invention and cast the mind back 
to the time the invention was made (often as here many years), to 
occiq)y the mind of one skilled in the art who is presented only with the 
references, and who is normally guided by the then-accepted wisdom in 
tiie art. W.L. Gore & Associates. Inc. v. Garlock, Inc. . 721 F.2d 
1540, 220 USPQ 303, 313 (Fed. Cir. 1983), cert, denied 469 U.S. 
851 (1984). 

MPEP 2141.01. The Examiner must ascertain what would have been obvious to an artisan at tiie time 
the invention was made, and not to a laymarL See MPEP 2141.03. See also the Supreme Court's 
decision in Loom^^l 

The references themselves must suggest the desirability and thus the obviousness of making the 

combination without the sUghtest recourse to the teachings of the applicatioa More spedficaQy, the 

court in Amgen P^^ stated that 'Both the suggestion and the expectation of success must be founded in 

the prior art, not in applicant's disclosure." The court said that hindsight is not a justifiable basis on 

which to find obviousness.^^"* See also Heidelberger ^^^: 

When the patented invention is made by combining known 
con:q)onents to achieve a new system, the prior art must provide a 
suggestion or motivation to make such a combinatioa 



Loom Co. v. Higgins. 105 US. 580 (1881). 

Amgen. Inc. v. Chuyai Pharmaceutical Co.. Ltd- 927 ¥2d 1200, 1207, 18 USPQ2d 1016, 1022 (Fed Cir. 1991). 

"'Id, at 1209, 18USPQ2dat 1023. 

Heidelherger Dnickmaschinen AG v. Hantscho Commercial Products Inc.. 21 F.3d 1068, 1072, 30 USPQ2d 1377, 
1379 (Fed Cir. 1994). 
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ObvioTisness is tested by what the combined teachings of the references would have suggested 

to an artisan. Obviousness cannot be estabhshed by combining the teachings of the prior art to produce 

the claimed invention, absent some teaching or suggestion supporting the combinatiorL The Examiner 

cannot rely upon inq)roper hindsight 

'To imbue one of ordinary skill in the art with knowledge of the 
invention in suit, when no prior art reference or references of record 
convey or suggest that knowledge, is to M victim to the insidious 
effect of a hindsight syndrome \^iierein that which only the inventor 
taught is used against its teacher/' ... It is essential that *1he 
decisionmaker forget what he or she has been taught at trial about the 
claimed invention and cast the mind back to the time the invention was 
made ... to occupy the mind of one skilled in the art who is presented 
only with the references, and who is normally guided by the then- 
accepted wisdom in the art'' ... One cannot use hindsight reconstruction 
to pick and choose among isolated disclosures in the prior art to 
deprecate the claimed inventioa 



Judge Barrett in Hvatt '355 clarified the requironent for motivation: 

|T]hat a fact may be well known ... does not itself provide the 
motivation for the combinatioa 

Judge Lee in Hvatt-'570 ^^^ further stated: 

The ^pellant is correct, however, that the teachings of Fleming 
and Heilmeier cannot be reasonably combined in the marmer depended 
on by the examiner to satisfy the claims. * * * 

For the foregoing reasons, the rejection ... under 35 U.S.C. 
§ 103 for obvioxisness over Heilmder and Fleming is reversed . 

As in Hvatt- '570 . in the instant application the teachings of the references "cannot be reasonably 

combined in the manner depended on by the examiner to satisfy the claims." 



In re Fine , 837 R2d 1071, 1075, 5 USPQ2d 1596, 1600 (Fed Cir. 1988) (quoting ^Ki^iiQlS, 721 F.2d at 1553, 220 
USPQ at 312-13) (emphasis added) (citations omitted). 

Ex parte Hyatt . Appeal No. 1994-3042, Paper No. 39 at 36 in patent application Serial No. 07/289,355 (PTO Bd. App. 
December 21, 2000) [lierein Hyatt-' 355] (unpublished PTO decision). 

Ex parte Hyatt . Appeal No. 95-4759, Paper No. 30 at 29 and 32 in patent application Serial No. 07/357,570 (PTO Bd. 
App. September 25, 1996) [herein Hvatt-'S7Q ] (unpublished PTO decision). 
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Vice Chief Judge Haikcom in Hvatt-'06r ^^ stated: 

The mere feet that the prior art may be modified in the manner 
suggested by the examiner does not make the modification obvious 
under *103 unless the prior art suggested the desirability of the 
modificatioa In re Fritch 972 F.2d 1260, 1266 n.l4, 23 USPQ2d 
1780, 1783-84 n.l4 (Fed. Cir. 1992). 

Thus, in the instant plication, even if the prior art could be modified in the manner suggested by the 

Examiner, the modification would still not be obvious because the prior art does not suggest the 

desirability of the modification. 

Judge Lee in Hvatt-'570 ^^*^ fiirther stated: 

The *1>roadest reasonable" interpretation of the claims still has to be 
reasonable .... In short, the examiner provides no indication that the prior 
art provides reasonable guidance on how to piece together a multitude of 
separate parts to arrive at the claimed invention * * * 

For the foregoing reasons, the [§ 103] rejection ... is reversed . 

As in Hvatt-'570 , in the instant plication "the examina provides no indication that the prior art 

provides reasonable guidance on how to piece together a multitude of separate parts to arrive at the 

claimed inventioiL" Thus, the § 103 rejections should be reversed. 

The claimed invention cannot be used as an instruction manual or ten5)late to piece together the 
teachings of the prior art so that the claimed invention is rendered obvious. See Fritch ^^^ 

Judge Hairston in Hvatt-'881 ^^^ stated: 

The only teaching of separate heat removal for each liquid 
crystal display is appellant's teaching, and tiiat teaching is not 
available to the examiner. Accordingly, the 35 U.S.C. 103 rejection 
... is reversed. 



Ex parte Hvatt Appeal No. 94-0665, Paper No. 28 at 15 in patent application Serial No. 07/493,061 (PTO Bd. App. 
June 30, 1998) [herein Hvatt-'061 ] (unpublished PTO decision). 

Ex parte Hvatt . Appeal No. 95-4759, Paper No. 30 at 8 and 46-47 in patent application Serial No. 07/357,570 (PTO 
Bd. App. September 25, 1996) [herein Hyatt-'57Q ] (unpublished PTO decision). 

InreFritch. 972 F.2d 1260, 23 USPQ2d 1780 (Fed. Cir. 1992). 

Ex parte Hyatt , Appeal No. 93-2573, Paper No. 28 at 6 in patent application Serial No. 07/515,881 which issued as 
U.S. Patent No. 5,432,526 on July 1 1, 1995 (PTO Bd. App. March 24, 1994) [herein HjattlSSl] (unpublished PTO 
decision) (emphasis added). 
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Similarly, in the instant ^plication the Examiner relies on impropo: hindsight to siqjport the § 103 

rejections and, similariy, the instant § 103 rejections should be reversed 

Judge Lee in Hvatt-'570 ^^^ stated: 

The ^^broadest reasonable" interpretation of the claims still has to be 
reasonable 

* ♦ * 

Additionally, the teachings of Fleming and Heilmeier are not 
readily combinable in the manner as suggested by the examiner for a 
separate and independent reason .... In that regard, the examiner 
provided no e}q)lanation as to v/by one with ordinary skill would have 
expected a reasonable certainty of success wiien using Heihneier's 
liquid crystal device to simulate a turning "oflP' of Fleming's light 

♦ ♦ ♦ 

Li Ught of the foregoing, we conclude that the examiner has not 
demonstrated reasonable motivation, without ^pUcation of hindsight, 
for one with ordinary skill in the art to combine flie teachings of 
Heilmeier and Fleming in the manner as proposed by the examiner. 
Even assuming that the mental twist of turning a Ught "off' by leaving it 
"on" is within the scope of common sense and rudimentary skill, it only 
would have been just obvious to try the suggestion proposed by the 
examina without having the required reasonable certainty of 
success. "Obvious to try" without reasonable expectation of 
success is insufficient to render a claimed invention obvious under 35 
U.S.C. 103. See, e.g. . In le EU Lillv & Co. . 902 F.2d 943, 945, 14 
USPQ2d 1741, 1743 (Fed. Cir. 1990); hireOTarrelL 853 F.2d 894, 
903, 7 USPQ2d 1673, 1681 (Fed. Cir. 1988). 

Judge Lee in Hvatt-^570 ^^'^ further stated: 

Additionally, the rejection is improper for another reasoa The 
^>pellant has not sin:q)ly claimed using a liquid crystal device to regulate 
the output illumination from a source to provide a range of responses. 
The claimed invention is more specific. The examiner does not 



Ex parte Hvatt . Appeal No. 95-4759, Paper No. 30 at 8 and 30-32 in patent application Serial No. 07/357,570 (PTO 
Bd. App. September 25, 1996) [herein Hyatt-' 570 ] (unpublished PTO decision) (emphasis added). 

Ex parte Hvatt Appeal No. 95-4759, Paper No. 30 at 44-45 in patent application Serial No. 07/357,570 (PTO Bd. App. 
September 25, 1996) [herein Hyatt-'570 ] (unpublished PTO decision) (emphasis added). 
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adequately explain why the particular structural arrangement 
reqmred by claims 71 and 81 would have been rendered obvious 
by Stevens and Heilmeier 

How would the liquid crystal device fit into a system such as 
that disclosed by Stevens? Which con^jonent would it replace? How 
would it be connected? How would a coir^)arator such as that allegedly 
disclosed in Mengert fit into a system such as that disclosed by 
Stevens? Which conq)onent would it replace, if any, and why? How 
would it be connected? The examiner provides no answer to these 
questions .... 

Without explaining how one would arrive at the particular 
structure required by the claims, the examiner has not made out a prima 
fade case that the claimed invention would have been rendered obvious 
by the prior art. 



For these and other reasons, the Board reversed the rejection of claims 71 and 81. Hvatt-'570 at 42- 
47. As in Hvatt-'570 , in the instant ^plication "[t]he examiner provides no answer to these questions." 
Hence, the instant § 103 rejections should be reversed. 

Lunsford ^^^ made clear that the law on obviousness requires an evaluation of the differences 
between the claimed invention and the prior art The court in Lunsford stated that it is not realistic 



to pick and choose &om any one reference only so much of it as will 
siqjport a given position, to the exclusion of other parts necessary to the 
fijU appreciation of what such reference fairiy suggests to one of 
ordinary skill in the art 



Id. at 392, 148 USPQ at 726. The law is clear that in order to si^yport a § 103 rejection, the Examiner 
must consider the references as a whole. 

The Federal Circuit established the requirements regarding motivation and hindsight in evaluating 



To prevent tiie use of hindsight based on the invention to defeat 
patentabiUty of the invention, this court requires tiie examiner to show a 
motivation to combine the references that create the case of 
obviousness. In other words, the examiner must show reasons tiiat the 
skilled artisan, confronted with the same problems as the inventor and 
with no knowledge of the claimed invention, would select the elements 



obvioxisness: 



385 



In re Lunsford . 357 ¥2d 385, 148 USPQ 721 (CCPA 1966), 
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fix)m the cited prior art references for combination in the manner 
claimed 

See Rouffet ^^^ However, the Examiner has not properly established even one of the required reasons 

much less all of Ihe required reasons that an artisan (a) confix)nted with the same problems as the 

inventor, (b) with no knowledge of the claimed invention, (c) would select the elements from the cited 

prior art references, and (d) would combine the elements in the manner claimed The Examiner has not 

properly addressed the problems confronted by the inventor nor provided proper reasons why an 

artisan would select and combine the conq)onents to solve such problems. In feet, the instant references 

provide different solutions to different problems (Section 7.8.67.8.6) and hence, if anything, show the 

non-obviousness of the instant claimed inventioa Further, the Examiner makes the instant rejections 

using his knowlege of and guided by the instant disclosure and the instant claimed inventioa Thus, the 

Examiner has Med to establish a prima fade case. The reason is clear — the rejection is based upon 

in^)roper hindsight and thus should be reversed 

The court in Rouflfet went on to e?q)lain the defects in the Board's decisioa 

The Board did not, however, explain what specific understanding or 
technological princ^le within the knowledge of one of ordinary skill in 
the art would have suggested the combinatioa Instead, the Board 
merely invoked the high level of skill in the field of art If such a rote 
invocation could suffice to si5)ply a motivation to combine, the more 
sophisticated scientific fields would rarely, if ever, e5q)erience a 
patentable technical advance. Listead, in con^lex scientific fields, the 
Board could routinely identify the prior art elements in an plication, 
invoke the lofty level of skill, and rest its case for rejectioa To counter 
this potential weakness in the obviousness construct, the suggestion to 
combine requirement stands as a critical safeguard against hindsight 
analvsis and rote application of the legal test for obviousness . 

See Roufifet .^^^ In the instant ^plication the Examiner, with fiiU knowledge of the Appellant's invention, 
has selected a combination of references without properly establishing any motivation for doing so, 
wiiich is the epitome of improper hindsight This violates the Federal Circuit's "critical safeguard against 
hindsi^t analysis." 



InreRoufFet 149 F.3d 1350, 47 USPQ2d 1453, 1457-58 (Fed. Cir. 1998) (emphasis added). 
In re RoufFet 149 F.3d 1350, 47 USPQ2d 1453, 1458 (Fed Cir. 1998) (enq)hasis added). 
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The § 103 rejections do not establish why an artisan woxild expect the combination of 
references to operate properly or to operate in the claimed manner. In the instant ^plication, the 
Examiner has attempted to combine references without prop^ly establishing motivation, details of the 
combination, or operability of the combination other than a vague reference that the combining of 
elements 'Svould have been obvious at the time the inventioiL" 

In view of the above, the § 103 rejections rely upon in^roper hindsight and hence the § 1 03 
rejections should be reversed. 

7.SA The Examiner Has FaUen Into "The Hindsight Trap^ 

In Kotzab . the Federal Circuit stated "[i]n this case, the Examiner and the Board fell into the 
hindsight trap "."^^^ Similariy, in the instant case the Examiner *Tell into the hindsight trap ". The Examiner is 
guided by the Appellant's disclosure and claims. The only motivation is obtained &om ttie i^>pellanfs 
disclosure and claims. There is no objective evidence of obviousness. 

In Gartside,^^^ tiie Federal Circuit stated: 

We have fiirther indicated 'that the best defense against the subtie and 
powerfid attraction of a hindsight-based obvioxisness analysis is rigorous 
plication of the requirement for a showing of the teaching or 
motivation to combine prior art references", pembiczak , 175 F.3d at 
999, 50 USPQ2dat 1617] 

However, in this case, the Examiner has not properly established **the teaching or motivation to combine 
prior art references", much less a * Vigorous ^plication". For exan^le, the Examiner relied on 
conclusory statements regarding the combination of the references. (Section 7.8.6). The Examiner does 
not provide any "substantial evidence" of obviousness. See Gartside at 1780. 



InreKotzah . 55 USPQ2d 1313, 1318 (Fed. Cir. 2000) (enq)hasis added). 
In re Gartside . 53 USPQ2d 1769, 1778 (Fed Cir. 2000). 
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7,8,5 The S 103 Rejections Ignore The Requirements Of The Federal Circuit For Combining 
Or Modifying Of References 

The Federal Circxiit set forth specific requirements to combine or modify references, but the 

§ 103 rejections ignore these requirements. 

This court [the Federal Circuit] has identified three possible 
sources for a motivation to combine references: the nature of the 
problem to be solved, the teachings of the prior art and the 
knowledge of persons of ordinary skill in the art . In this case, the 
Board relied vpon none of these. Rather, just as it relied on the high 
level of skill in the art to overcome the differences between the claimed 
invention and the selected elements in the references, it relied }jpon the 
high level of skill in the art to provide ttie necessary motivatioa The 
Board did not, however, explain what specific understanding or 
technological principle within the knowledge of one of ordinary 
skill in the art would have suggested the combinatioa Instead, the 
Board merely invoked the high level of skill in the field of art If such a 
rote invocation could suffice to si^jply a motivation to combine, the 
more sophisticated scientific fields would rarely, if ever, experience a 
patentable technical advance. Instead, in con^lex scientific fields, the 
Board could routinely identify the prior art elements in an plication, 
invoke the lofty level of skill, and rest its case for rejection. To coxmter 
this potential weakness in the obviousness construct, the suggestion to 
combiae requirement stands as a critical safeguard against hindsight 
analysis and rote plication of the legal test for obviousness. 

Rouffet ^^*^ The Examiner, however, neither e)q)lained (a) 'the nature of the problem to be solved," nor 
(b) *1he teachings of the prior art," nor (c) ''the knowledge of persons of ordinary skill in the art", nor 
(d) "what specific understanding or technological principle within the knowledge of one of ordinary skill 
in the art would have suggested the combination". Ignoring this explicit Federal Circuit guidance is fatal 
to § 103 rejections which rely on a combination of references. See also Sections 7.8.5 and 7,8.6 
regarding improper combining of references. The Examiner's disregard for these Federal Circuit 
requirements is fatal to the § 103 rejections which rely on a combination of references. 

Thecourtin lnreKotzab . 55 USPQ2d 1313, 1316-17 (Fed. Cir. 2000) stated: 



InreRoufFet . 149 F.3d 1350, 47 USPQ2d 1453, 1458 (Fed Cir. 1998) (emphasis added). 
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Even when obviousness is based on a single prior art reference, there 
must be a showing of a suggestion or motivation to modify the teachings 
of that reference. See B.F. Goodrich Co. v. Aircraft Breaking Sys. 
Corp., 72 F.3d 1577, 1582, 37 USPQ2d 1314, 1318 (Fed. Cir. 
1996). 

The § 103 rejections do not properly address the nature of the references nor the combinations 
of the references. For example, the rejections do not establish why such references are pertinent to the 
instant claimed invention. Further, the references are directed to different types of systems with different 
types of inq)lementations therebetween where the manner of making the combinations is not obvious. 
Merely finding disconnected bits-and-pieces in the prior art is insufficient 

The Examiner has not properly established how such diverse references can be combined: 

When the patented invention is made by combining known conq)onents 
to achieve a new system, the prior art must provide a suggestion or 
motivation to make such a combinatioa 

Heidelberger .^^^ 

In an ^peal in appUcation Hyatt ^355 ?^^ Judge Barrett clarified the requirement for motivation: 

|T]hat a fact may be well known ... does not itself provide the 
motivation for the combination. 

As in the instant case, the examiner in Hvatt-'355 reUed on improper hindsight to support § 103 

rejections. Thus, the Board reversed all of the § 103 rejections in Hvatt-'355 : 

The examiner fails to show a suggestion of the limitations in the 
prior art "Obviousness may not be suggested using hindsight or in view 
of the teachings or suggestions of the inventor.** Para-Ordnance Mfg. v. 
SGS Importers Intl 73 F.3d 1085, 1087, 37 USPQ2d 1237, 1239 
(Fed. Cir. 1995) (citing W.L. Gore & Assocs.. Inc. v. Garlock, Inc. . 
721 F.2d 1540, 1551, 1553, 220 USPQ 303, 311, 312-13 (Fed. Cir. 
1983)). "It is impermissible to use the claimed invention as an instruction 
manual or 'ten^late' to piece together the teachings of the prior art so 
that the claimed invention is rendered obvious." In re Fritch . 972 F.2d 



Heidelberger D mckmafichine n AG v. Hantsch n Commercial Products Inc., 21 F.3d 1068, 1072, 30USPQ2d 1377, 
1379 (Fed Cir. 1994V see also Amgen. Inc. v. Chugai Phaimaceutical Co.. Ltd.. 927 F.2d 1200. 18 USPQ2d 1016 (Fed 
Cir. 1991). 

Ex parte Hyatt Appeal No. 1994-3042, Paper No. 39 at 36 in patent application Serial No. 07/289,355 (PTO Bd App. 
December 21, 2000) [herein Hyatt-' 355] (unpublished PTO decision). 
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1260, 1266, 23 USPQ2d 1780, 1784 (Fed. Cir. 1992) (citing In re 
Gorman 933 F.2d 982, 987, 18 USPQ2d 1885, 1888 (Fed Cir. 
1991)). *"[T]he question is whether there is something in the prior art as 
a whole to suggest the desirabiUty, and thus the obviousness, of making 
the combination'" hi re Beattie > 974 F.2d 1309, 131 M2, 24 
USPQ2d 1040, 1042 (Fed. Cir. 1992) (quoting Lindemann 
Maschinenfabrik GMBH v. American Hoist & Derrick Co. . 730 F.2d 
1452, 1462, 221 USPQ 481, 488 (Fed. Cir. 1984)). 

♦ ♦ * 

Although Hobrough teaches "automatic registration of 
photographic images," col. 3, 11. 49-50, the examiner fails to identify a 
sufficient suggestion to add the automatic registration of Hobroiigh to 
the system of Hemstreet There is no evidence that the sarcple and the 
patterns to be compared in Hemstreet are misregistered so as to benefit 
fom registration 

♦ ♦ * 

... the examiner fails to allege, let alone show, that the reference cures 
the deficiency of Hemstreet and Hobrough 

Hvatt-^355 at 27-29. 

The Federal Circuit requires that the Examiner provide motivation or a suggestion from the prior 
art to siq)port a combining of references (e.g.. Section 7.8.5). However, the Examiner disregarded this 
requirement and relied on erroneous conclusory statements to attempt to combine the references, which 
is improper (e.g.. Section 7.2.3). 

Furthermore, the Board in Levengood ^^^ made clear that some objective reason to combine the 
teachings of the references is necessary. Merely alleging that the modification would have been obvious 
is not sufficient to establish a prima fade case. See MPEP 2143.01. The instant § 103 rejections 
therefore fail to establish a prima fade case of obviousness. 

If the Examiner had addressed these Federal Circuit requirements, he would have found that the 
references which he sought to combine address different problems therebetween, that the references 
sought to be combined address different problems than the problem addressed by the instant claimed 



Ex parte Levengood. 28 USPQ2d 1300, 1302 (Bd. Pat App. & Int. 1993). 
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invention, that the references do not suggest the combination, and that neither the teachings of the prior 

art nor the knowledge of persons of ordinary skill in die art would have motivated the combination. 

The court in Ecolochem stated that: 

When a rejection depends on a combination of prior art references, 
there must be some teaching, suggestion, or motivation to combine the 
references. 

See Ecolochenx ^^'^ The court went on to recognize that: 

|T]he district court used the '411 patent as a blueprint .... and looked 
to other prior art for the elements present in the patent but missing from 
the Houghton process. The district court opinion does not discuss any 
specific evidence of motivation to combine, but only makes conclusory 
statements. Broad conclusory statements regarding the teaching of 
multiple references, standing alone, are not evidence'. 

Id. at 1073. In discussing a multiple reference rejection, the court in Dembiczak stated: 

To the contrary, the obvioxisness analysis in the Board's 
decision is limited to a discussion of the ways that the multiple prior art 
references can be combined to read on the claimed invention .... Yet, 
this reference-by-reference, limitation-by-limitation analysis Ms to 
demonstrate how the .... references teach or suggest their combination 
with the conventional trash or lawn bags to yield the claimed invention 
.... Because we do not discern any finding by the Board tiiat there was 
a suggestion, teaching, or motivation to conabine the prior art references 
cited against the pending claims, the Board's conclusion of obviousness, 
as a matter of law, cannot stand. 

See Dembiczak .^^^ 

Commenting upon an obviousness rejection, the court in Hvbritech stated that: 

The large number of references, as a whole, reUed x5)on by the 
district court to show obvioxisness, about twenty in number, skirt all 
around but do not as a whole suggest the claimed invention, which they 
must, to overcome the presumed vaUdity .... Focusing on the 
obviousness of substitutions and differences instead of on the invention 
as a whole, as the district court did in ftequentiy describing the claimed 
invention as tiie mere substitution of monoclonal for polyclonal 



EgQlgchgm Y, Southgm California Edison, 56 USPQ2d 1065, 1073 (Fed Cir. 2000). 

InrePemhiczak 50 USPQ2d 1614, 1618 (Fed Cir. 1999). 
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antibodies in a sandwich assay, was a legally improper way to simplify 
the difficult detennination of obviousness. 



See Hvbritecb .''' 

Further, the Board in Levengood ^^^ made clear that some objective reason to combine the 
teachings of the references is necessary. The mere statement that the modification would have been 
within the skiU of the art is not suffident to establish a prinia^ case. See MPEP 2143.01. The 
instant obviousness rejections therefore feil to establish a prima fade case of obviousness. 

The Examiner has not properly established motivation to combine the references. Hence, the 
obviousness rejections based upon combinations of references should be reversed 

7,8.6 The Examiner Has Not Properly Established That An Artisan Would Be Motivated To 
Combine Or Modifi^ The References 

The rejections do not properly establish that an artisan would be motivated to combine or 
modify tiie references. This is not surprising, these references were selected by the Examiner who was 
guided by the instant claims and the instant disclosure in hindsight, which is in^roper (Sections 7.8.3 
and 7.8.4). The combinations of references are listed below. 

The Examiner continually repeats his mantra that 'It would have been obvious" without 
providing adequate supporting evidence. 

The Federal Circuit stated:^^^ 



However, the Exanainer has disregarded this requirement Thus, the § 103 rejections shoxild be 



Even when obvioxisness is based on a single prior art reference, there 
must be a showing of a suggestion or motivation to modify the teachings 
of that reference. See B,F. Goodrich Co. v. Aircraft Breaking Sys, 
Corp., 72 F.3d 1577, 1582, 37 USPQ2d 1314, 1318 (Fed. Cir. 
1996). 



reversed. 



396 



Hvbritech Inc. v. Monoclonal Antibodies. Inc. . 802 F.2d 1367, 231 USPQ 81, 93 (Fed Cir. 1986). 



397 



Ex parte Leveng ood. 28 USPQ2d 1300, 1301 (Bd. Pat App. & Int 1993). 



398 



InreKotzab . 55 USPQ2d 1313, 1316-17 (Fed Cir. 2000). 
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The Examiner makes up self-serving statements regarding combinability, but this is contrary to 
the law. The motivation must be found in the prior art; however, the Examiner does not dte to any 
particular statements in the prior art for support To the contrary, the Examiner relies on self-serving 
conclusory statements (e.g; instant Action at 146, 149, 154, and 165 ; respectively). 

7.8,7 The Examiner Makes Unreasonable Claim Readings, Apparentlv Reiving On His 
Failure To Properly Construe The Rejected Qaims 

The Examiner makes unreasonable claim readings as a result of his Mure to properly constme 

the rejected claims (Section 7.2.6; see also Sections 7.3.5.1 and 7.6.4). The Examiner cannot 

indiscriminately read anything in the claims on anything in the references just because he Med to 

properly construe the rejected claims (Sections 7.3.5.1, 7,2.6, and 7.6.4) and Med to perform the 

required Gechter . RouflFet and Graham analyses (Section 7.8.8). 

Inq)licit in our review of the Board's anticipation analysis is that the 
claim must first have been correctlv construed to define the scope and 
meaning of each contested limitatioiL 

Gechter at 1032 (emphasis added): 

Similarly, if the claims were misconstrued, a finding of 
anticipation must be reversed unless the error was harmless. 
♦ * * 

\I\n Graco, Inc, v. Binks Manufacturing Co., 60 F.3d 785, 
35 USPQ2d 1255 (Fed. Cir. 1995), we vacated the district court's 
judgment of patent infiingement, because the district court's opinion 
was "absolutely devoid of any discussion of claim construction." 

Gechter at 1033, 

In the present case, the Board's opinion lacks a claim 
construction, makes conclusory findings relating to anticipation, and 
omits any analysis on several limitations. 

♦ * ♦ 
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In sum, we hold that the Board is required to set forth in its opinions 
specific findings of feet and conclusions of law adequate to form a basis 
for our review. In particular, we expect that the Board's anticipation 
analysis be conducted on a limitation by limitation basis, with specific 
feet findings for each contested limitation and satisfectory explanations 
for such findings. Claim construction must also be e?q)licit, at least as to 
any constmction disputed by parties to the interfermce (or an ^Ucant 
or patentee in an ex parte proceeding). 

Gechter at 1035. 

This methodology of indiscriminately reading anything on anything else is fetal to the § 1 03 
rejection. 



7.8,8 The S 103 Rejections Do Not Perform The Required Graham, Rouffet And Gechter 
Analyses 

The starting point of any § 103 obviousness analysis is the Supreme Court's decision in Graham 
V. Deere .^^^ The Si5)reme Coxirt in Graham focused on the procedural steps necessary to establish a 
factual basis for a rejection under § 103 and held tiiat an examiner must evaluate (1) the scope and 
content of the prior art, (2) the differences between the prior art and the claims at issue, and (3) the level 
of ordinary skill in the art. Secondary considerations such as commercial success, long felt but unsolved 
need, failure of others, etc. may have relevancy as indicia of obviousness or nonobviousness. The instant 
§ 103 rejections, however, fail to provide any of this required Graham analysis. 

Gechter articulates the law on claim constmctioa In Gechter /^*^ the Federal Circuit stated that 
it e?q)ects an obviousness analysis to be conducted on a limitation-by-Umitation basis with specific fact 
findings for each contested claim hmitation and claim construction must be ejq)Ucit (Section 7.6.2). 
However, the § 103 rejections do not properly provide this required Gechter analysis. The Examiner 
has failed to properly construe the rejected claims (Sections 7.3.5.1, 7.2.6, and 7.6.4). Because the 



qrabmv.Pegre, 383 U.S. l, 148 USPQ 459 (1966). 

Gechter V. Davidson . 1 16 F.3d 1454, 43 USPQ2d 1030 (Fed. Cir. 1997). 
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Examiner has not properly construed the rejected claims, the attempted readings of the clams on the 

references is a hollow exercise. For this additional reason, the § 103 rejections should be reversed. 

The court in hu^Kotzab, 55 USPQ2d 1313, 1316-17 (Fed. Cir. 2000) stated: 

Even when obviousness is based on a single prior art reference, there 
must be a showing of a suggestion or motivation to modify the teachings 
of that reference. See B.F. Goodrich Co. v. Aircraft Breaking Sys. 
Corp., 72 F.3d 1577, 1582, 37 USPQ2d 1314, 1318 (Fed. Cir. 
1996). 

The Board in Horton "^^^ reflected the position now clarified by the Federal Circuit in Gechter . In 
Hortoa the Board found that the analysis performed by the examiner was insufficient to make out a 
case for obviousness: 

We find that Horton has failed to present an ^propriate 
analysis of the prior art reference vis-a-vis the claimed subject matter 
which would be sufficient to make out a case for anticipation or 
obviousness. There is littie e}q)lanation in the Horton brief to provide 
adequate factual support for the conclusory statements set forth thereia 
If Horton considered the subject matter of any Stevens claim to have 
been anticipated or rendered obvious by Levendusky, he should have 
analyzed the reference in detail in accordance witii the guidelines set 
forth in Graham v. John Deere Co. .... Specifically, he should have 
separately addressed each claim limitation in e>q>laining wiiere in the 
reference relevant subject matter is disclosed, what the differences are, 
and why the claimed invention as a whole would have been obvious to a 
person having ordinary skill in the art. Horton did not do this. 

Id. at 1246. The Board went on to list the Umitations which were not separately addressed The Board 
stated that the proponent of uiq)atentabiUty has the bxirden of establishing that the claims are either 
anticipated or rendered obvious and en5)hasized the necessity to enq)loy the factual inquiries set forth in 
Graham . 

The Examiner's Mure to make a Graham analysis is fatal to the § 103 rejections. 

In patent cases, the need for e>qpress Graham findings takes on an 
especially significant role because of an occasional tendency of district 
courts to depart fi-om the Graham test, and fix>m the statutory standard 



Horton v. Stevens . 7 USPQ2d 1245 (Bd. Pat. App. & Int 1988). 
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of unobviousness that it helps detennine, to the temptixjig but forbidden 
zone of hindsight 

Loctite."^**^ The court in Loctite stressed the in^)ortance of Graham findings in order to evaluate the 
question of obviousness/nonobyiousness. Here, the § 103 rejections should be reversed because there 
is an insufficient factual basis vpon wiiich to reach a conclusion of obviousness. A Mure by the 
Examiner to make specific Graham findings is proper grounds for reversing the instant § 103 rejections. 

The court in Loctite commented that although Graham was cited in the rejection, because its 
guidance was not properly ^plied, the result was the plication of hindsight and speculation, both of 
which are prohibited by law. Here, the Examiner did not even mention Graham much less attenq)t to 
applv Graham 

RoufiFet articulates the law on motivation to combine references. In RouflFet the Federal Circuit 

stated: 

To prevent the use of hindsight based on the invention to defeat 
patentabihty of the invention, this court requires the examiner to show a 
motivation to combine the references that create the case of 
obviousness, hi other words, flie examiner must show reasons that the 
skilled artisan, confix)nted with the same problems as the inventor and 
with no knowledge of the claimed invention, would select the elements 
&om the cited prior art references for combination in the manner 
claimed 

RouflFet "^^^ However, the Examiner has never even addressed and certainly has never shown even one 
of the required reasons much less all of the required reasons that an artisan (a) confix>nted with the same 
problems as the inventor, (b) with no knowledge of the claimed invention, (c) would select the elements 
fi-om the cited prior art references, and (d) would combine the elements in the maimer claimed He has 
never addressed the problems confronted by the inventor nor provided proper reasons why an artisan 
would select and combine the conq)onents to solve such problems. In fact, the references provide 
different solxitions to diflferent problems (Section 7.8.6) and hence, if anything, show the non- 
obviousness of the instant claimed invention Further, the Examiner makes the instant rejections using 



Loctite Corp. v. Ultraseal Ltd^ 781 F.2d 861, 873, 228 USPQ 90, 98 (Fed Cir. 1985) 
InreRouffet 149 F.3d 1350, 47 USPQ2d 1453, 1457-58 (Fed Cir. 1998) (en^)hasis added). 
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his knowlege of and gmded by the instant disclosure and Thus, the 

Examiner has not provided the proper Rou£Fet analysis on any of the claims, and § 103 rejections, being 
based ^Jpon improper hindsight, shoxdd be reversed 

There are significant differences between the limitations of the claims and the features that the 
Examiner relies on in the references. Hence, for this reason alone, such analyses are essential to the 
§ 103 rejectioa Despite these con5)elling reasons, the Examiner has failed to provide even a single one 
of these Gechten Rouffet and Graham analyses. For this additional reason of unreconciled differences 
between the claims and the references, the § 103 rejections should be reversed 

The Examiner's failure to perform either a Gechter > a Rouffet or a Graham analysis is not 
surprising since any one of these analyses would have established the non-obviousness of the instant 
claims over the references. The Examiner's failure to perform these analyses violates the law of the U.S. 
Supreme Court, the law of the Federal Circuit, and the rules of the PTO and is fatal to the § 103 
rejections. In view of the above, the Examiner has not provided a Graham a Gechter > or a Roiiffet 
analysis in siqjport of the § 103 rejections. This is not surprising because a Graham, a Gechten or a 
Rouffet analysis would have shown that the claims are not obvious over the references and the Examiner 
would not have been able to persist in the § 103 rejections. Hence, the § 103 rejections should be 
reversed 

The instant obviousness rejections do not establish in what manner an artisan woxild combine the 
elements in the references. In order to establish obviousness, there must be a showing of a suggestion or 
motivation to modify the teachings of the references in order to arrive at the claimed inventioxL"^ See 
Section 7.8,9. 

It is well established that most inventions are combinations of old elements. Thus, a reference or 
combination of references that render obvious each of the elements of a claim or claims is insufficient 
standing alone to establish a prima fade case of obvioxisness. There must be a finding as to the specific 
understanding or principle within the knowledge of a skilled artisan that would have motivated one with 
no knowledge of the ^licant's invention to make the specific combination that was made by the 
^pUcant See Kotzab above. 



SfiS In re Kotzab , 217 F.3d 1365, 55 USPQ2d 1313 (Fed. Cir. 2000). 



^5- 





Serial No. 08/464,034 



The court in Dembiczak *^ commented that the: 

... reference-by-reference, limitation-by-limitation analysis feils to 
demonstrate how the Holiday and Sh^iro references teach or suggest 
their combination with the conventional trash or lawn bags to yield the 
claimed invention 

The court stated that since they could discern no finding by the Board that there was a suggestion, 
teaching, or motivation to combine the prior art references cited against the claims, the Board's 
conclxision of obviousness, as a matter of law, could not stand. 
As the court stated in Kotzabi^ 



[A] rejection cannot be predicated on the mere identification in Evans of 
individual con^onents of claimed limitations. Rather, particular findings 
must be made as to the reason the skilled artisan, with no knowledge of 
the claimed invention, would have selected these corrq)onents for 
combination in the manner claimed. 



Thus, there can be no prima fade case of obviousness without a showing of a suggestion or motivation 
to combine the references in the manner claimed. 

The obviousness rejections do not establish why an artisan would e?q)ect the combination of 
references to operate properly or to operate in the claimed manner. 

Judge Newman stated: 



When the patented invention is made by combining known 
coii5)onents to achieve a new system, the prior art must provide a 
suggestion or motivation to make such a combinatiorL... In re Geiger , 
815 F.2d 686, 688, 2 USPQed 1276, 1278 (Fed. Cir. 1987) 
(obviousness can not be established by combining pieces of prior art 
absent some "teaching, suggestion, or incentive si^porting the 
combination"). There is nothing in the prior art to lead a person of 
ordinary skill to the combination of the structures shown in these 
references ... other than the hindsight knowledge of Mueller's 
construction .... The motivation to combine referemces can not come 
firan the invention itself 



See Heidelberger . 
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InrePembiczalc 175 F.3d 994, 50 USPQ2d 1614, 1618 (Fed Cir. 1999). 
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InreKoteab . 217 F.3d 1365, 55 USPQ2d 1313, 1317 (Fed Cir. 2000). 
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In Fritch the Federal Circuit held: 

The mere feet that the prior art may be modified in the manner 
suggested by the Examiner does not make the modification obvious 
unless the prior art suggested the desirability of the modificatiorL... It is 
in:q)ennissible to use the claimed iQvaition as an instruction manual.... of 
•template* to piece together the teachings of the prior art so that the 
claimed invention is rendered obvious. 

See Fritch "^^ Thus, the instant obviousness rejections feil to establish a prima fade - they do not show 
why an artisan would, at the time the invention was made, interconnect the elements as they are 
interconnected in the claims and have the elements acting in response to other acts or steps as set forth 
in the claims and, after doing so, having the resulting system operas Thereisno 
objective evidence si5)porting the position of the Examiner, only prohibited hindsight 

In view of the above, the obviousness rejections rely xq)on in^)roper hindsight Hence, the 
obviousness rejections should be reversed. 



7.8.9 Traverse Of The Examiner's Statements Regarding The S 103 Reiections 

7.8.9.1 The S 103 rejection over Jain and Tiemaim 

The Examiner states (instant Action at 144): 

18. Claims 244, 245, 262, and 381 are rejected under 35 U.S.C, 
103(a) as being ui^atentable over Jain et al., Displacement 
Measurement and Its Apphcation in Interfiame Image Coding, as 
q)phed to claims above, and further in view of Tiemann, 4,375,650. 

Jain provides for communicating output image information over 
a communication link in response to the transfoimed image information 
in at least the first fuUparagr^h in the Introduction on page 1799, 
which can very likely include an RF link, and further with e?q)licit 
reference to a transmission link in Fig. 6b and "transmit" in Fig. 9. Jain 
does not e^qplicitiy provide for the communication link being RF. 
Tiemann is in tiie same environment of video conqjression (first fiill 
paragraph in c. 1 and c. 1, lines 40^), and further teaches the 

Hgidelbgrggr Pmckmafichingi) v, Hantscho Cftmnicrcial Prodwtfi, 21 F.3d 1068, 30 USPQ2d 1377 (Fed Cir, 1994). 
laiafntCb, 972 ?2d 1260, 23 USPQ2d 1780, 1783-784 (Fed Cir. 1992). 
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conventionality of using an RF link in c. 11, lines 50-55, vMch e?q)licitly 
uses a "radio fiequency relay for transmission to a receiving station", i.e. 
RF — radio fiequency. Jain can clearly use an RF link, as taught by 
Tiemann, to communicate to the decoder/receiver, since Jain already 
discloses a television video signal which can be transmitted over a 
transmission link. It would Ve been obvious to one having ordinary skill 
in the art at the time the invention was made to use an RF link to 
transmit the corr^)ressed video of Jain, since an RF communication link 
provides for at least the advantages of wireless communication, because 
RF can provide for either or both of a wide coverage area as well as 
long range distance depending on the transmitter, and also because 
Tiemann also recites that such a communication link is "^ropriate". 

However, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
this reason alone, the instant rejection fails to establish a prima facie case. 

Further, the rejection is based iq)on references that are directed to diflFerent technologies. 

a) Jain is directed to "displacement measurement and its application in 
interfiame image coding"; and 

b) Tiemann is directed to a video block system. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (Sections 7.8.5, 
7.8.6, and 7.8,8). Hence, the instant rejection further fails to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection fijrther Ms to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in^rtant claim limitations. See, e^,; Table 
5.1 and Table 5.2. See also claims 244, 245, and 381; respectively: 

244. A process con:5)rising the acts of: 

storing a prior 64-pixel block of pixel image information; 
storing a next 64-pixel block of pixel image information; and 
generating a ten5)orally interpolated 64-pixel block of image 
information by temporally interpolating between the prior 64-pixel block 
of pixel image information and the next 64-pixel block of pixel image 
infoimatioa 

245. A process as set forth in claim 244, further conq)rising the 

act of: 
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commumcating oulpfut image information over an RF data link in 
response to the temporally interpolated 64-pixel block of image 
informatioa 

381. A system conqjrising: 

memory means for storing a prior 64-pixel block of image 
information; 

memory means for storing a next 64-pixel block of image 
information; and 

means for generating a plurality of ten:5)orally interpolated 64- 
pixel blocks of image information between the prior 64-pixel block of 
image information and the next 64-pixel block of image informatiorL 

For example, the Examiner ^arentiy has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in:q)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 

The Examiner states (instant Action at 144-145): 

Jain provides for blocks of, inter alia, 16 x 16 in the first 
paragraph in section HI on page 1801. Jain is probably not restricted to 
such an exan:q)le, since Jain also teaches block sizes in general, i.e. M x 
N in the first full paragr^h on page 1800. Tiemann provides for using 
an 8 X 8 block of pixels in at least the first fidl paragr^h in c. 4 and as 
shown in Fig. 2. Jain can clearly use 8x8 blocks instead of 16 x 16 
blocks, and it is also clear that Tiemann and Jain are ia the same 
envirorunent of video compression (first fijU paragraph in c. 1 and c. 1, 
lines 40-44, of Tiemann). It wouldVe been obvious to one having 
ordinary skill in the art at the time the invention was made to use 8x8 
blocks with the video data con^ression system of Jain, since 8x8 
blocks as suggested by Jain, would reduce complexity and would be 
fester, and because Tiemann uses the 8 x 8 blocks in conjimction with 
transformation, which "greafly sinplifies the calculation" as noted in c. 5, 
hnes 57-58. 

However, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 

this reason alone, the instant rejection fails to establish a prima facie case. 

Further, the rejection is based upon references that are directed to diflferent technologies. 

a) Jain is directed to "displacement measurement and its plication in 
interfiame image coding"; and 
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b) Tiemaim is directed to a video block system. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in5X)rtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 244, 245, and 381; respectively: 

244. A process con5)rising the acts of: 

storing a prior 64-pixel block of pixel image information; 
storing a next 64-pixel block of pixel image information; and 
generating a tenq)orally int^polated 64-pixel block of image 
information by temporally interpolating between the prior 64-pixel block 
of pixel image information and the next 64-pixel block of pixel image 
inforaiation 

245. A process as set forth in claim 244, further con5)rising the 

act of: 

communicating ou^ut image information over an RF data link in 
response to the tenq)orally interpolated 64-pixel block of image 
information 

381. A system coiiq)rising: 

memory means for storing a prior 64-pixel block of image 
infoonation; 

m^ory means for storing a next 64-pixel block of image 
information; and 

means for generating a plurality of temporally interpolated 64- 
pixel blocks of image information between the prior 64-pixel block of 
image information and the next 64-pixel block of image information 

For exan^le, the Examiner ^arentiy has not given weight to various claim limitations (Table 5.1) nor 
to the "in response to" claim limitations (Table 52). Thus, this is an in5)roper rejection and, for this 
reason alone, the instant rejection should be reversed (e.g.; Section 7.6.5). 
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7,8.9,2 The S 103 rejection over Sacks and Pincoflfs 

The Examiner states (instant Action at 145-146): 

19. Claim 143 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Sacks et al. (US 4,736,437 A) 
and Pincoffs et al. (US 3,638,188 A). 
Notes: 

• Intended iise limitations in the body of the claim are not 
given weight 

• The details of Sacks as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Sacks discloses the con^arison of a video image with a 
reference images as described above, Sacks does not teach the input 
and con^arison of an IR or an Radar image with that of a 
corresponding reference. 

Pincoffs discloses a pattem recognition system ("pattem 
recognition'* at column 1, line 8) comprising comparing an iapat image 
with a reference image ("observed features are con^ared with a 
reference" at column 3, line 29), conprising ii^utting and compariDg not 
only optical images, but also IR and Radar images ("inftared sensors" 
and "radar" at column 9, Unes 69-70). 

It woxild have been obvious at the time the invention was made 
to one of ordinary skill in the art to ad^t Sacks to not only iiq)ut and 
con^are images, but also IR and radar images as taught Pincoflfe, 
thereby e?q)anding the c^abilities of Sacks by allowing the "image 
under observation [to be] con^)iled from a plurality of sources ... of 
multispectral character" (Pincoflfe, column 9, line 64). 

However, the Exan^ner has not specifically identified which part of Sacks is relied ipon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2,6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Fiirther, the rejection is based vpon referaices that are directed to different technologies. 

a) Sacks is directed to pattem recognition; and 

b) Pincoffs is directed to classification for pattem recognition systems. 

However, tiie Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fiirther Ms to establish a prima facie case. 
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Further, Ihe rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to important claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 143: 

143. A process comprising the acts of: 

storing con5)uter instmctions; 

generating infia-red image information; and 

generating pattern recognition information in response to the 
infia-red image information and in response to the con^uter 
instmctions. 

For example, the Examiner admits to not giving any weight to so-called 'intended use [claim] limitations" 
{see, e,g, ; Table 5.1) and the Examiner has qjparentiy not given weight to '*in response to" claim 
limitations (see, e,g. \ Table 5.2). Thus, this is an in5)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7.8,93 The S 103 rejection over Fant and Maguer 

The Examiner states (instant Action at 146-147): 

20, Claims 1 16, 131, 149, 166, 226 and 301, as well as tiieir 
corresponding dependent claims, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over the combination of Fant (US 4,835,532 A) 
and Maguer et al. (US 3,967,233 A). 
Notes: 

• Intended use limitations in the Ixxfy of the claim are not 
given weight 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Fant teaches that a variety of sensors can be used to capture 
and stored the database images ('Tjased on sensed IR, MMW, radar, 
etc." at column 6, line 52). Fant does not limit the domain in \^ch the 
images are captured ("If a groi^ be working in a certain domain — ^ER, 
visual, millimeter wave, or radar, imagery ftom that sensor is loaded in 
the object file" at colunrn 13, line 11). 

Fant does not teach "sonar" or "ultra-sound" as sensor 
informatioa 

Maguer discloses c^turing images of surfaces and objects 
using a sonar system ("recognize the shape of the ocean bottom or ... an 
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object on the bottom or floating near the bottom" at column 1, line 13; 
"sonar ... furnish an image on a screen ... sufficient to permit 
identification of the object" at column 1, lines 61-65). The sonar emits 
and receives ultra-sound information (figure 1, nximerals 3 and 4; "very 
short, periodic acoustic pulses" at column 1, line 68; "420KHz" at 
column 3, line 36). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize sonaiAdtra-sound sensors as 
taught by Maguer, in order to capture images of objects and surfeces 
for storage and subsequent use by the simulation system of Fant One 
would be motivated to add the sonai/ultra-sound sensor and image 
information of Maguer to tiie input sensors and database of Fant 
because of its "precise resolving power" (Maguer, column 1, line 63) 
and ability to provide images with "clarity, definition and contrast 
sufficient to pamit identification of [an] object" (Maguer, column 1, line 
64), thereby providing high quality image for Fanf s simulations. Further, 
this modification woxild also allow Fanf s system to simulate other 
vehicles, such as ships, deep sea diving qjparatus and/or submarines 
which would have been obvious to one skilled in the art because all 
types of vehicles need simulation for training purposes. 

However, the Examiner has not specifically identified vMch part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the rejection is based x5)on references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; and 

b) Maguer is directed to a sonar system for classifying submerged 
objects. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fiirther fails to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further Ms to establish a prima facie case. 

Furtiier, the Examiner ^parentiy gives no weight to inqxMtant claim limitations. See, e^g.; Table 
5.1 and Table 5.2. See also claims 131, 166, and 301; respectively: 
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131. A process con5)rising the acts of: 
storing coiiq)uter instructions; 
generating sonar image information; and 
generating kernel filtered image infomiation in response to the 
sonar image information and in response to the con^uter instructions. 

166. A process con:q)rising the acts of: 
storing con:5)uter instructions; 
generating sonar image information; and 
generating zoomed image information in response to the sonar 
image information and in response to the coxnpvtisr instructions. 

301. A process con5)rising the acts of: storing con:q)iiter 

instructions; 

generating sonar image information; and 

generating translated rotated image information in response to 

the sonar image information and in response to the con^uter 

instructions. 

For exan:q)le, the Examiner admits to not giving any weight to so-called '^intended use [claim] limitations" 
(see, e.g, ; Table 5.1) and the Examiner has ^arenfly not given weight to ^'in response to" claim 
limitations (see, e,g, ; Table 5.2). Thus, this is an inqjroper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 



7,8,9>4 The S 103 rejection over Fant Maguen and Cleminson 

The Exanraier states (instant Action at 148-151): 

2 1 . Claim 167, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being uiq)atentable over the 
combination of Fant (US 4,835,532 A) and Maguer et al. (US 
3,967,233 A) and Cleminson (US 4,675,829 A). 
Notes: 

• Intended use limitations in the bocfy of the claim are not 
given wei^ 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Fant teaches that a variety of sensors can be used to c^ture 
and stored the database images ("based on sensed IR, MMW, radar, 
etc." at column 6, line 52). Fant does not limit the domain in vMch the 
images are captured ("If a ffoup be worldng in a certain domain — ^IR, 
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visual, millimeter wave, or radar, imagery from that sensor is loaded in 
the object file" at column 13, line 1 1). 

Fant does not teach "sonar" or "ultra-sound" as sensor 
.information Maguer discloses c^turing images of surfeces and objects 
using a sonar system ("recognize the sh^e of the ocean bottom or ... an 
object on the bottom or floating near the bottom" at column 1, line 13; 
"sonar ... furnish an image on a screen ... sufficient to permit 
identification of the object" at column 1, lines 61-65). The sonar emits 
and receives ultra-sound information (figure 1, numerals 3 and 4; "very 
short, periodic acoustic pulses" at column 1, line 68; "420KHz" at 
column 3, line 36). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize sonai/ultra-sound sensors as 
taught by Maguer, in order to c^ture images of obj ects and surfaces 
for storage and subsequent use by the simulation system of Fant One 
would be motivated to add the sonaiAiltra-sound sensor and image 
information of Maguer to the mp\A sensors and database of Fant 
because of its "precise resolving power" (Maguer, colunm 1, line 63) 
and ability to provide images with "clarity, definition and contrast 
sufficient to permit identification of [an] object" (Maguer, column 1, line 
64), thereby providing high quality image for Fanf s simxilations. Further, 
this modification woidd also allow Fanf s system to simulate other 
vehicles, such as ships, deep sea diving apparatus and/or submarines 
which would have been obvious to one skilled in the art because all 
types of vehicles need simulation for training purposes. 

The various modules (e.g., figure 3) of the Fant system each 
make artificial intelligence type decisions as described above, thxis 
adhering to the construction of the term "artificial intelligence" as ^Ued 
by the examiner. However, these processing blocks do not adhere to a 
more rigorous definition of "artificial intelligence" (not relied vpoa by the 
examiner) in the art. However, even if Fant does not meet a more 
rigorous definition, the use of artificial inteUigence would have been 
obvious at the time the invention was made as follows. 

Cleminson states, at column 1, lines 10-34: 

"Artificial intelligence (AI) technology is a disc5)line with an 
ultimate goal of providing a machine that is capable of reasoning, 
making inferences and following rules in a maimer believed to model the 
human mind. A great deal of theoretical work has been done in this 
disc5)line, and mxich remains to be done. Artificial intelligence theory is 
beginning to find appHcations because of the hope that its principles can 
be effectively applied to develop better con^uter software and to 
provide to relatively untrained users sophisticated computer power to 
solve practical problems such as to assist in the analysis of massive 
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amounts of relatively ui^rocessed data to aid in decision-making 
processes. 

As AI technology begins to demonstrate potential and practical 
uses, tools are needed to speed development of practical conq)utational 
systems. AI specialists have developed a number of Al-dedicated 
con5)uter languages to assist in this development. Among flie languages 
are LISP and PROLOG. However, these languages are not particularly 
easy for either skilled AI researchers or minimally-trained 
user/programmers to use to develop sophisticated and conq>lex 
knowledge bases necessary to solve the problems related to artificial 
intelligence applications. Hence, tools are needed which are better 
suited to the requirraients of both a minimally-trained knowledge base 
user and a skilled AI researcher." 

It woxild have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize the artificial intelligence 
processing as described by Cleminson above, either in the software 
and/or hardware of Pant's various processing modules (e.g., figure 3), in 
order to: 

provide "a machine that is enable of reasoning, making 
inferences and following rules in a manner believed to model the human 
mind", and 

"to develop better cort^uter software and to provide to 
relatively untrained users sophisticated con5)uter power to solve 
practical problems such as to assist in the analysis of massive amounts 
of relatively ui5)rocessed data to aid in decision-making processes". 

Thereby in^roving the speed and accuracy with which Fanf s 
processing modules make their respective decisions. 

However, the Examiner has not specifically identified which part of Pant is relied upon (Section 7.6,6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the rejection is based upon references that are directed to different technologies, 

a) Fant is directed to a spatial transform image processing system; 

b) Maguer is directed to a sonar system for classifying submerged 
objects; and 

c) Cleminson is directed to knowledge-based systems. 
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However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have hem combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection finiher feils to estabUsh a prima facie case. 

Further, the rejection does not estabhsh a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in^MJrtant claim limitations. See, e^g.; Table 

5.1 and Table 5.2. See also claim 167: 

167. A process con5)rising the acts of: 
storing con5)Titer instructions; 
generating sonar image information; and 
generating artificial intelligence infomiation in response to the 
sonar image information and in response to the conq)uter instructions. 

For exan:5)le, the Examiner admits to not giving any weight to so-called "intended use [claim] limitations" 
{see, e,g, ; Table 5.1) and the Examiner has ^arendy not given weight to '*in response to" claim 
limitations {see, e.g, ; Table 5.2). Thus, this is an inq)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6,5). 

7.8.9.5 The S 103 rejection over Fant and Tescher 

The Examiner states (instant Action at 151-152): 

22. Claims 120, 207, 232, 381 and 571, as well as their 
corresponding dependent claims, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over the combination of Fant (US 4,835,532 A) 
and Tescher (US 4,541,012 A). 
Notes: 

• Intended use limitations in the bocfy of the claim are not 
given weight 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Fant discloses the storage and processing of digital 
images ("digital disk ... 12-bit data'* at column 9, line 13), Fant does not 
teach processing the images as 8 X 8 or 64-pbcel blocks of image 
infonnation 

Tescher discloses an image processing system con^iising 
dividing the images into eight by eight pixel blocks, or stated another 
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way, into 64-pixel blocks ("In the preferred embodiment, the method is 
optimized by enq)loying a total of 64 pixels per block arranged in an 8 
by 8 array ..." at column 2, hne 56). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to divide the images of Fant into eight 
by eight blocks of pixels (i.e., 64-pixel blocks) for subsequent 
processing of the images in order to "optimize" conq)utational efficiency 
by performing successive operations on individual 64-pixel blocks 
instead of on tiie entire image all at once. That is, Tescher states, "the 
relevant criteria for selecting ^mpriate block sizes are the processing 
time" (column 12, line 17), and "in general, larger blocks require more 
processing time" (column 12, line 22), and "a smaller block size may be 
necessary in order to provide decoded video signals of good subjective 
quality" (column 12, line 28). Thus, one would be motivated to divide 
an image into 64-pixel blocks as taught by Tescher in order to 
"optimize" the "processing time" vMq at the same time achieving "good 
subjective quality". 

However, the Examiner has not specifically identified which part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection foils to establish a prima facie case. 

Further, the rejection is based upon references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; and 

b) Tescher is directed to transform domain coding for conq)ressioa 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7,8.8). Hence, the instant rejection fiirther feils to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection fiirther fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to important claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claims 120, 232, and 571; respectively: 

120. A process con5)rising the acts of: 
storing at least two digital bits of information in each of a 
plurality of multibit mraiory cells; 
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generating accessed digital information in response to the at 
least two digital bits of information stored in each of the plurality of 
multibit memory cells; and 

generating 64-pixel blocks of inoage information in response to 
the accessed digital information 

232. A process con:q)rising the acts of: 
storing pixel image infonnation; 

generating 64-pixel blocks of image information in response to 
the pixel image information; 

generating delta subpixel information having subpixel resolution 
in response to the pixel image information and in response to feedback 
infonnation; and 

generating the feedback information in response to the delta 
subpixel informatioa 

571. A process con:q)rising the acts of: 
storing coirq)uter instructions; 

generating navigation information in response to the conputer 
instructions; 

generating video camera information with a video camera; and 
generating 64-pbcel blocks of image information in response to 

the conq)uter instructions and in response to the video camera 

informatioiL 



For example, the Examiner admits to not giving any weight to so-called 'Intended use [claim] hmitations" 
{see, e.g. ; Table 5.1) and the Examiner has ^jparendy not given wei^t to '*in response to" claim 
limitations (see, e.g. ; Table 5.2). Thus, this is an improper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7,8,9.6 The S 103 reiection over Fant Teschen and Tavlor 

The Examiner states (instant Action at 152-154): 



23. Claim 21 1, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being ui^atentable over the 
combination of Fant (US 4,835,532 A) and Tescher (US 4,541,012 A) 
and Taylor et al. (US 4,563,703 A). 



Notes: 



Intended use limitations in the body of the claim are not 
given wei^ 
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• The details of Fant as described above are 

incorporated herein by reference, and will not be 
repeated here. 
While Fant discloses the storage and processing of digital 
images ("digital disk ... 12-bit data" at column 9, hne 13), Fant does not 
teach processing the images as 8 X 8 or 64-pixel blocks of image 
informatioa 

Tescher discloses an image processing system conq)rising 
dividing the images into eight by eight pixel blocks, or stated another 
way, into 64-pixel blocks ("In the preferred embodiment, the method is 
optimized by enq)loying a total of 64 pixels per block arranged in an 8 
by 8 array ..." at column 2, hne 56). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to divide the images of Fant into eight 
by eight blocks of pixels (i.e., 64-pixel blocks) for subsequent 
processing of the images in order to "optimize" con5)utational efficiency 
by performing successive operations on individual 64-pixel blocks 
instead of on the entire image all at once. That is, Tescher states, "the 
relevant criteria for selecting ^ropriate block sizes are the processing 
time" (column 12, line 17), and "in general, larger blocks require more 
processing time" (colirain 12, line 22), and "a smaller block size may be 
necessary in order to provide decoded video signals of good subjective 
quaUty" (column 12, line 28). Thus, one would be motivated to divide 
an image into 64-pixel blocks as taught by Tescher in order to 
"optimize" the "processing time" \^4iile at the same time achieving "good 
subjective quality". 

While Fant discloses warping by translating and scaling an 
image, Fant does not disclose processor for both weighting and scaling 
the image. 

Taylor discloses a system for provide "special effects" (column 
1, line 7) to "reconstitute a picture of different sh^ or size to that input 
to the store" (column 1, hne 13), which is "enable of producing greater 
flexibility in picture manipulation vMisX maintaining picture quality so that 
the resultant picture is not noticeably degraded" at column 1, line 20. 
Taylor's system conq)rises weighting (figure 3, numeral 20; "K" weights 
incoming pixels) and scaling (figure 3, numeral 38; the output of summer 
38 includes a reduced size image, such as that depicted in figure 2c; 
e.g., "2: 1 reduction in picture size" at column 3, line 26) using integral 
and fi:actional addresses (figure 3, numeral 12). Taylor's system is also 
capable of range variable processing (figure 5; "variable compression" 
at column 3, line 43). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to incorporate the special effects 
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processing of Taylor into the object channel processing, scene 
construction and/or special effects processing blocks of Fant (e.g., 
figure 3), in order to provide the translation and scaling processing 
required by Fant, thereby providing Fant with the additional c^abiUty 
of producing special effects not currently s\5>ported (e.g., Taylor figure 
5), and because of its capability of **producing greater flexibility in 
picture manipiilation \\Mst maintaining picture quality so that the 
resultant picture is not noticeably degraded" (Taylor, column 1, line 20). 

However, the Examiner has not specifically identified which part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly constnied the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Taylor does not e?q)ressly teach such ' Veighting*' at ''figure 3, numeral 20; "K" weights 
incoming pixels" nor "scaling" at "figure 3, numeral 38; the ou^ut of summer 38 includes a reduced size 
image, such as that depicted in figure 2c; e.g., "2:1 reduction in picture size" at column 3, line 26". 
Hence, the instant rejection fiirther fails to establish a prima facie case. 

Further, the rejection is based upon references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Tescher is directed to transform domain coding for con^)ression; and 

c) Taylor is directed to video processing and firamestore addressing. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fiirther fails to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection fijrther foils to establish a prima facie case. 

Further, the Examiner apparently gives no weight to in:q)ortant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 211: 

211. A process comprising the acts of: 
generating data con:5)ressed 64-pixel blocks of image 
infonnation; 

storing wei^t information; 

storing scale fector iofortnation; and 
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generating 64-pixel blocks of scaled weighted image 
infonnation in response to the weight information, in response to the 
scale factor information, and in response to the data compressed 64- 
pixel blocks of image informatioa 

For exaiiq)le, the Examiner admits to not giving any weight to so-called "intended use [claim] limitations" 
{see^ e,g, ; Table 5.1) and the Examiner has patently not given weight to "in response to" claim 
limitations {see^ e,g. ; Table 5.2). Thxis, this is an improper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7,6.5). 

7,8.9,7 The 8 103 reiection over Fant Teschen and Mosier 

The Examiner states (instant Action at 154-156): 

24. Claims 556 and 572, as well as their corresponding dependent 
claims, are rejected under 35 U.S.C. 103(a) as being ui^atentable over 
the combination of Fant (US 4,835,532 A) and Tescher (US 
4,541,012 A) and Mosier (US 4,583,094 A). 
Notes: 

• Intended use limitations in the Ixxfy of the claim are not 
given weight 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Fant discloses the storage and processing of digital 
images ("digital disk ... 12-bit data" at column 9, line 13), Fant does not 
teach processing the images as 8 X 8 or 64-pixel blocks of image 
informatioa 

Tescher discloses an image processing system con:5)rising 
dividing the images into eight by eight pixel blocks, or stated another 
way, into 64-pixel blocks ("In the preferred embodiment, the method is 
optimized by enq)loying a total of 64 pixels per block arranged in an 8 
by 8 array ..." at column 2, line 56). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to divide the images of Fant into eight 
by eight blocks of pixels (Le., 64-pixel blocks) for subsequent 
processing of the images in order to "optimize" computational efficiency 
by performing successive operations on individual 64-pixel blocks 
instead of on the entire image all at once. That is, Tescher states, "the 
relevant criteria for selecting qjpropriate block sizes are the processing 
time" (column 12, line 17), and "in general, larger blocks require more 
processing time" (column 12, line 22), and "a smaller block size may be 
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necessary in order to provide decoded video signals of good subjective 
quality" (column 12, line 28). Thus, one would be ... motivated to 
divide an image into 64-pixel blocks as taught by Tescher in order to 
"optimize" the "processing time" \^Me at the same time achieving "good 
subjective quality". 

Fant teaches a vehicle simulator as already described. In 
particular, Fant teaches a "flight" simulator conq)rising generating 
navigational information ('The helicopter simulator would be equipped 
with controls for guiding or navigating it in any direction in, around and 
thtou^ the gaming area in the manner of fiee flight* * at column 4, line 
60; "detemiine the locations ... for the primary vehicle" at column 7, line 
16). Fant does not elaborate on the "controls for guiding or navigating", 
and in particular Fant does not teach generating GPS navigation 
information as part of those controls. However, it is well know in the art 
that a flight simulator should simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a cockpit 

Mosier discloses providing an aircraft with a con5)rehensive 
navigation display (figure 1) conpising GPS navigation information 
received fcom GPS satellites ("Similarly, global positioning system 
information can be displayed ..." at column 6, line 12; "GPS" is a 
satellite based system whereby a plurality of satellites transmit time and 
position information fi:om which coordinates of a terrestrial vehicle can 
be determined). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instruments including the 
GPS information of Mosier, in order to provide the pilot with "a 
valuable flight assistance tool during both visual fli^t rules and 
instrument flight rules flights" (Mosier, cohmm 6, line 19) thereby 
proving a more realistic flight simulation experimce, and to assist the 
pilot in providing him/her with exact location coordinates, and to 
provide the specific orientation and navigation inputs to Fanf s "vehicle 
simiilation con^)utations" module for subsequentiy controlling and fli^t 
pafli through the gaming area, tiiereby simulating as accurately as 
possible actual flight including ttie controls and indicators normally found 
in a cockpit. 

However, the Examiner has not specifically identified which part of Fant is relied vpon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7,6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, the rejection is based iq)on references that are directed to different technologies. 
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a) Fant is directed to a spatial transform image processing system; 



b) Tescher is directed to transform domain coding for compression; and 



c) Mosier is directed to an attitude director indicator. 



However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parendy gives no weight to mpor^BxA claim limitations. See, e^g.; Table 
5.1 and Table 5.2. See also claims 556 and 572; respectively: 



566. A process comprising the acts of: 
storing corr^uter instructions; 

generating GPS navigation information in response to the 

con5)uter instructions; 

generating infia-red information with an infia-red sensor, and 
generating 64-pixel blocks of image information in response to 

the con^uter instructions and in response to the infra-red informatioa 

572. A process comprising the acts of: 
storing oompvisx instructions; 

generating GPS navigation information in response to the 

oompviisst instructions; 

generating video camera information with a video camera; and 
generating 64-pixel blocks of image information in response to 

the corr5)uter instructions and in response to the video camera 

inforaiatioa 



For exan5)le, the Examiner admits to not giving any weight to so-called **intended use [claim] limitations" 
{see, e.g. ; Table 5. 1) and the Examiner has q)parentiy not given weight to ^'in response to" claim 
limitations (see, e.g. ; Table 5.2). Thus, this is an inq>roper rejection and, for this reason alone, the instant 
rejection should be reversed 

7.8,9.8 The S 103 rejection over Fant Teschen and Sidoti 

The Examiner states (instant Action at 157-159): 
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25. Claim 567, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being uiq)atentable over the 
combination of Fant (US 4,835,532 A) and Tescher (US 4,541,012 A) 
and Sidoti (US 3,885,325 A). 
Notes: 

• Intended use limitations in the body of the claim are not 
given weight 

• The details ofFant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Fant discloses the storage and processing of digital 
images ("digital disk ... 12-bit data" at column 9, line 13), Fant does not 
teach processing the images as 8 X 8 or 64-pixel blocks of image 
iaformatioa 

Tescher discloses an image processing system comprising 
dividing the images into eight by eight pixel blocks, or stated another 
way, into 64-pixel blocks ("In the preferred embodiment, the method is 
optimized by employing a total of 64 pixels per block arranged in an 8 
by 8 array ..." at column 2, line 56). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to divide the images ofFant into eight 
by eight blocks of pixels (Le., 64-pixel blocks) for subsequent 
processing of the images in order to "optimize" conq)utational efficiency 
by performing successive operations on individual 64-pixel blocks 
instead of on the entire image all at once. That is, Tescher states, "the 
relevant criteria for selecting ^ropriate block sizes are the processing 
time" (column 12, line 17), and "in general, larger blocks require more 
processing time" (column 12, line 22), and "a smaller block size may be 
necessary in order to provide decoded video signals of good subjective 
quality" (column 12, Une 28). Thus, one would be motivated to divide 
an image into 64-pixel blocks as taught by Tescher in order to 
"optimize" the "processing time" vAnle at the same time achieving "good 
subjective quality". 

Fant teaches a vehicle simulator as abeady described, hi 
particular, Fant teaches a "flight" simulator con^rising generating 
navigational information ('The helicopter simulator would be equipped 
with controls for guiding or navigating it in any direction in, around and 
throu^thegamiiigareainthemanneroffieefUght" atcoluirm4 line 
60; "determine the locations ... for the primary vehicle" at column 7, line 
16). Fant does not elaborate on the "controls for guiding or navigating", 
and in particular Fant does not teach generating inertial navigation 
information as part of those controls. However, it is well know in the art 
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that a flight simulator should simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a cockpit 

Sidoti discloses a flight simulator con^rising generating inertial 
navigation information (figure 1, numeral 15; "a directianal gyro 
con5)ass 15" at column 1, line 37). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instruments including the 
inertial navigation information of Sidoti, in order to "simulate instruments 
normally found in an aircraft for orientation and navigation" (Sidoti, 
column 1, line 35) thereby proving a more realistic flight simulation 
e?q)erience, and to provide the specific orientation and navigation rxxpats 
to Fants "vehicle simulation conqjutations" module for subsequently 
controlling and flight path through the gaming area. 

However, the Examiner has not specifically identified which part of Fant is relied upon (Section 7.6.6). 
Further, flie Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, Sidoti does not e?q)ressly teach such ^inertial navigation information" at ''figure 1, 
numeral 15; ... at column 1, hne 37'. "[A] directional gyro compass" is not an "inertial navigation" 
system, it conventionally provides directional informatiorL Hence, the instant rejection further Ms to 
establish a prima facie case. 

Further, the rejection is based upon references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Tescher is directed to transform domain coding for con^)ression; and 

c) Sidoti is directed to a flight simulator. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fiirther feils to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further feils to establish a prima facie case. 

Further, the Examiner ^arently gives no weight to iraportrnt claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claim 567: 
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567. A process coiipising the acts of: 
storing con5)uter instnictions; 

generating inertial navigation infomiation in lesponse to the 

con^uter instmctions; 

generating infia-red information with an infta-ied sensor, and 
generating 64-pixel blocks of image information in response to 

the con:5)uter instructions and in response to the infia-red informatioa 

For example, the Examiner admits to not giving any weight to so-called ''intended use [claim] limitations" 
{see, e.g. ; Table 5.1) and the Examiner has ^arently not given weight to "in response to" claim 
limitations (see, e.g. ; Table 5.2). Thxis, this is an in5)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7,8.9,9 The S 103 rejection over Fant and Mosier 

The Examiner states (instant Action at 159-160): 

26. Claims 139, 196, 252, 422, 427, 558, 568, 570, 574 and 582, 
as well as their corresponding dependent claims, are rejected under 35 
U.S.C. 103(a) as being unpatentable over the combination of Fant (US 
4,835,532 A) and Mosier (US 4,583,094 A). 
Notes: 

• Intended use limitations in the bod/ of the claim are not 
given wei^ 

• The details ofFant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Fant teaches a vehicle simulator as already described. In 
particular, Fant teaches a "flight" simulator con:q)rising generating 
navigational information ('The helicopter simulator would be equipped 
with controls for guiding or navigating it in any direction in, around and 
through the gaming area in the manner of free fUght" at colun^ 
60; "determine the locations ... for the primary vehicle" at column 7, line 
16). Fant does not elaborate on the "controls for guiding or navigating", 
and in particular Fant does not teach generating GPS navigation 
information as part of those controls. However, it is well know in the art 
that a flight simxilator should simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a coclq)it 

Mosier discloses providing an aircraft with a con:q)rehensive 
navigation display (figure 1) conpising GPS navigation information 
received from GPS satellites ("Similarly, global positioning system 
information can be displayed ..." at column 6, line 12; "GPS" is a 
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satellite based system \^4iereby a plurality of satellites transmit time and 
position infomiation &om which coordinates of a terrestrial vehicle can 
be determined). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instruments including the 
GPS infomiation of Mosier, in order to provide the pilot with "a 
valuable flight assistance tool during both visual fli^t rules and 
instrument flight rules flights" (Mosier, colximn 6, line 19) thereby 
proving amore realistic fli^t simulation e>q)erience, and to assist the 
pilot in providing him/her with exact location coordinates, and to 
provide the specific orientation and navigation inputs to Fanf s "vehicle 
simulation confutations" module for subsequentiy controlling and fli^t 
path through the gaming area, thereby simulating as accurately as 
possible actual flight including the controls and indicators normally found 
in a coclq)it 

However, tiie Examiner has not specifically identified which part of Fant is relied ipon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7,6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the rejection is based iq)on references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; and 

b) Mosier is directed to an attitude director indicator. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further feils to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in tiie prior art suitable 
to combine the references. Hence, the instant rejection fiirther Ms to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to in^rtant claim limitations. See, e^; Table 

5, 1 and Table 5.2. See also claims 558, 570, and 582; respectively: 

558. A process con:^rising tiie acts of: 
storing corrq)uter instructions; 

generating GPS navigation information in response to tiie 
corrq)uter instructions; 

generating radar information; 
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generadng translated image infonnation in response to the 
con:q)uter instructions and in response to the radar information; and 

generating overlaid gr^hics information in response to the 
con^uter instructions and in response to the radar infonnatioa 

570. A process comprising the acts of: 
storing corr^)uter instructions; 

generating GPS navigation information in response to the 

conq)uter instructions; 

generating infia-red information with an infia-red smsor, and 
generating pattem recognition information in response to the 

computer instructions and in response to the infia-red infonnatioa 

582. A process comprising the acts of: 
storing conq)uler instructions; 

generating GPS navigation information in response to the 
con5)uter instructions; 

generating camera information with a camera; 

generating pattem recognition information in response to the 
con^uter instructions and in response to the camera ioformation; and 

generating rotated image information in response to the 
corq)uter instmctions and in response to the camera information. 

For exanq)le, the Examiner admits to not giving any weight to so-called 'intended use [claim] limitations" 
{see, e.g. ; Table 5. 1) and the Examiner has ^arendy not given weight to **in response to" claim 
limitations (see, e.g. ; Table 5,2). Thus, this is an ii^proper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7.8,9>10 The S 103 reiectiop over Fant Mosien and rieTtiinsnn 

The Examiner states (iostant Action at 160-163): 

27. Claims 274, 552 and 577 as well as their corresponding 
dependent claims, are rejected under 35 U.S.C. 103(a) as being 
ui^atentable over the combination of Fant (US 4,835,532 A) and 
Mosier (US 4,583,094 A) and Cleminson (US 4,675,829 A). 
Notes: 

• Intended use limitations in the body of the claim are not 
given wei^ 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 
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Fant teaches a vehicle simulator as already described. In 
particular, Fant teaches a "fli^f * simulator conpising generating 
navigational information (*The helicopter simulator would be equipped 
with controls for guiding or navigating it in any direction in, around and 
toou^ the gaming area in the manner of fiee flight" at column 4, line 
60; "determine the locations ... for the primary vehicle" at column 7, line 
16). Fant does not elaborate on the "controls for guiding or navigating", 
and in particular Fant does not teach generating GPS navigation 
information as part of those controls. However, it is well know in the art 
that a flight simiilator should simulate, as accurately as possible, actual 
flight including the controls and indicators nom[ially found in a coclq)it 

Mosier discloses providing an aircraft with a conq)rehensive 
navigation display (figure 1) conpising GPS navigation information 
received fiom GPS satellites ("Similarly, global, positioning system 
information can be displayed ..." at column 6, line 12; "GPS" is a 
satellite based system wiiereby a plurality of satellites transmit time and 
position information firom which coordinates of a terrestrial vehicle can 
be determined). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instalments including tiie 
GPS information of Mosier, in order to provide the pilot with "a 
valuable flight assistance tool during both visual fli^t rules and 
instrument flight rules flights" (Mosier, column 6, line 19) thereby 
proving a more realistic flight simulation e>q)erience, and to assist the 
pilot in providirig hiin/her with exact location coordiriates, arid to 
provide the specific orientation and navigation inputs to Fanf s "vehicle 
simulation confutations" module for subsequentiy controlling and flig^it 
path through the gaming area, thereby simulating as accurately as 
possible actual flight including the controls and indicators normally found 
in a cockpit. 

The various modules (e.g., figure 3) of the Fant system each 
make artificial intelUgence type decisions as described above, thus 
adhering to tiie construction of the term "artificial intelligence" as ^Ued 
by the examiner. However, these processing blocks do not adhere to a 
more rigorous definition of "artificial intelligence" (not relied upon by the 
exanraier) in the art However, even if Fant does not meet a more 
rigorous definition, the use of artificial intelligence would have been 
obvious at tiie time the invention was made as follows. 
Cleminson states, at column 1, lines 10-34: 
"Artificial intelligence (AT) technology is a disc5)line with an 
ultimate goal of providing a machine that is enable of reasoning, 
making inferences and following rules in a manner believed to model the 
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human mind A great deal of theoretical woik has been done in this 
discq)line, and much remains to be done. Artificial intelligence theory is 
beginning to find applications because of the hope that its principles can 
be eflfectively appUed to develop better corr5)uter software and to 
provide to relatively untrained users sophisticated computer power to 
solve practical problems such as to assist in the analysis of massive 
amounts of relatively urq)rocessed data to aid in decision-making 
processes. 

As AI technology begins to demonstrate potential and practical 
xises, tools are needed to speed development of practical con^utational 
systems. AI specialists have developed a number of Al-dedicated 
computer languages to assist in this developmmt. Among the languages 
are LISP and PROLOG. However, these languages are not particularly 
easy for either skilled AI researchers or minimally-trained 
user/programmers to use to develop sophisticated and complex 
knowledge bases necessary to solve the problems related to artificial 
inteUigence ^plications. Hence, tools are needed which are better 
suited to the requirements of both a minimally-trained knowledge base 
user and a skilled AI researcher." 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize the artificial intelligence 
processing as described by Cleminson above, either in the software 
and/or hardware of Pant's various processing modules (e.g., figure 3), in 
order to: 

provide "a machine that is enable of reasoning, making 
inferences and following rules in a manner believed to model the human 
mind", and 

"to develop better con^)uter software and to provide to 
relatively untrained users sophisticated con:5)uter power to solve 
practical problems such as to assist in the analysis of massive amounts 
of relatively ur^rocessed data to aid in decision-making processes", 

Thereby improving the speed and accuracy with which Panf s 
processing modules make their respective decisions. 

However, the Examiner has not specifically idaotified which part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the rejection is based upon references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Mosier is directed to an attitude director indicator; and 
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c) Cleminson is directed to kaowledge-based systems. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the Examiner apparently gives no weight to in:q)ortant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claims 274, 552 and 577; respectively: 

274. A process comprising the acts of: 
storing conputer instructions; 

generating GPS navigation information in response to the 
con5)uter instructions; 

generating radar information; and 

generating artificial intelligence information in response to &e 
conputer instructions and in response to the radar infonnation. 

552. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the 
con5)uter instructions; 

generating video camera information with a video camera; 

generating artificial intelligence information in response to the 
conq)uter instructions and in response to the video camera information; 
and 

loading database information into a database memory in 
response to the coiiq)uter instructions and in response to the video 
camera inforaiatioa 



577. A process con^rising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the 

coii5)uter instructions; 

generating camera information with a camera; and 
generating artificial intelligence information in response to the 

con^uter instmctions and in response to the camera informatioa 
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For exan5)le, the Examiner admits to not giving any weight to so-called '^intended use [claim] limitations" 
{see, eg. ; Table 5.1) and the Examiner has ^arently not given v^eight to ''in response to" claim 
limitations {see, e.g. ; Table 5.2). Thus, this is an inq)roper rejection and, for this reason alone, tiie instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7,8,9,11 The S 103 rejection over Fant Mosien and Tabata 

The Examiner states (instant Action at 163-166): 

28. Claims 536, 554 and 563, as well as their corresponding 
dependent claims, are rejected under 35 U.S.C. 103(a) as being 
ui^atentable over the combination of Fant (US 4,835,532 A) and 
Mosier (US 4,583,094 A) and Tabata et al. (US 4,574,364 A). 
Notes: 

• Intended use limitations in the body of the claim are not 
given wd^ 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Fant teaches a vehicle simulator as aheady described hi 
particular, Fant teaches a "flight" simulator con^risiog generating 
navigational information ("The heUcopter simiilator wodd be equipped 
with controls for guiding or navigating it in any direction in, around and 
throu^ the gaming area in the manner of fiee fli^t' ' at cokram 4, line 
60; "determine the locations ... for the primary vehicle" at column 7, line 
16). Fant does not elaborate on the "controls for guiding or navigating", 
and in particular Fant does not teach generating GPS navigation 
information as part of those controls. However, it is well know in the art 
that a flight simulator should simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a cockpit 

Mosier discloses providing an aircraft with a con5)rehensive 
navigation display (figure 1) conpising GPS navigation infonnation 
received fiiom GPS satellites ("Similarly, global positioning system 
. information can be displayed ..." at column 6, line 12; "GPS" is a 
sateUite based system whereby a plurality of satellites transmit time and 
position information from which coordinates of a terrestrial vehicle can 
be determined). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instruments including the 
GPS infonnation of Mosier, in order to provide the pilot with "a 
valuable flight assistance tool during both visual fli^t rules and 
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instrument flight rules flights" Rosier, column 6, line 19) thereby 
proving a more realistic flight simulation e3q)erience, and to assist the 
pilot in providing him/her with exact location coordinates, and to 
provide the specific orientation and navigation ir5>uts to Fanf s "vehicle 
simulation computations" module for subsequently controlling and fli^t 
path through the gaming area, thereby simulating as accurately as 
possible actual flight including the controls and indicators normally found 
in a cockpit. 

\Vhile Fant teaches the storage of digital image information on 
the object Ubraiy disk memory as described above, Fant does not teach 
compression of the images for storage, and decompression for retrieval. 

Tabata discloses a system for the storage of images in a 
database (figure 3, numeral 5), conq)rising corrqnessing the images for 
storage and decon^ression for display (figure 3, numerals 6 and 10; 
"for con5)ressing and decon^ressing the image data" at column 2, line 
60). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to perform the con:5)ression and 
deconq)ression of images as taught by Tabata, on the images stored and 
retrieved from the object data base of Fant, in order to efficiently store 
the images and thus provide room for the storage of even more images 
that might not otherwise fit on the optical disk in uncorr5)ressed fonn. 

Additionally, it would have been obvious to conqjress and 
decon^ress the images for transmission between the processing blocks 
of Fant, thus reducing the data for transmission and increasing 
transmission speed 

However, the Examiner has not specifically identified which part of Fant is relied vpon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, Tabata does not expressly teach such "a database" at '"figure 3, numeral 5" nor that 
"file device 5" is a database. Hence, the instant rejection fijrther Ms to establish a prima facie case. 

F\ir(her, the rejection is based iQ)on references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Mosier is directed to an attitude director indicator; and 

c) Tabata is directed to controlling an image display. 
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However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further fails to establish a/^nwa facie case. 

Further, the rejection does not estabUsh a proper teaching or suggestion in the prior art suitable 
to combine the referoices. Hence, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to inq)ortant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claims 536, 554 and 563; respectively: 

536. A process comprising the acts of: 
storing conq)uter instructions; 

generating GPS navigation information in response to the 

con^uter instmctions; 

generating camera information with a camera; and 
generating data conpressed image information in response to 

the con^uter instructions and in response to the camera informatioa 

554. A process conq)rising the acts of: 
storing conputer instructions; 

generating GPS navigation information in response to the 
con^uter instructions; 

generating radar information; 

generating data conqpressed image information in response to 
the corr^uter instructions and in response to the radar information; and 

loading database information into a database memory in 
response to the computer instructions and in response to the radar 
informatioiL 

563. A process con^rising the acts of: 

storing con^uter instructions; 

generating GPS navigation information in response to the 
conputer instructions; 

generating infia-red information with an infia-red sensor, and 

generating data con^>ressed image information in response to 
the con^uter instructions and in response to the infia-red informatioa 

For example, the Examiner admits to not giving any weight to so-called "intended use [claim] limitations" 
{see, e.g. ; Table 5.1) and the Examiner has ^parentiy not given weight to "in response to" claim 
limitations (see, e.g. ; Table 5.2). Thus, this is an improper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 
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7,8.9.12 The S 103 reiection over Fant and Tabata 

The Examiner states (instant Action at 166-167): 

29. Claim 147, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Fant (US 4,835,532 A) and Tabata et al. (US 
4,574,364 A). 
Notes: 

• Intended use limitations in the bocfy of the claim are not 
given wei^t 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Fant teaches the storage of digital image information on 
the object library disk memory as described above, Fant does not teach 
compression of the images for storage, and decon:5)ression for retrieval. 

Tabata discloses a system for the storage of images in a 
database (figure 3, numeral 5), con5)rising conq)Tessing the images for 
storage and decon:q)ression for display (figure 3, numerals 6 and 10; 
"for compressing and decompressing the image data" at column 2, hne 
60). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to perform the compression and 
deconq)ression of images as taught by Tabata, on the images stored and 
retrieved from the object data base of Fant, in order to efficiently store 
the images and thus provide room for the storage of even more images 
that might not otherwise fit on the optical disk in uncon5)ressed form. 

Additionally, it would have been obvious to conp^ess and 
deconq)ress the images for transmission between the processing blocks 
of Fant, thus reducing the data for transmission and increasing 
transmission speed 

However, the Examiner has not specifically identified which part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, Tabata does not e;q)ressly teach such "a database" at ''figure 3, numeral 5" nor that 
"file device 5" is a database. Hence, the instant rejection fiirther Ms to estabUsh a prima facie case. 

Further, the rejection is based vn^on references that are directed to different technologies, 
a) Fant is directed to a spatial transform image processing system; and 
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b) Tabata is directed to controlling an image display. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. H^ce, the instant rejection further fails to establish a prima facie case. 

Further, the Examiner ^parenfly gives no weight to important claim limitations. See, e^,; Table 

5.1 and Table 5.2. See also claim 147: 

147. A process conq)rising tiie acts of: 
storing data compressed image information in a database 
memory; and 

generating temporally interpolated image information in 
response to the data compressed image infonnatioiL 

For exan:q)le, the Examiner admits to not giving any weight to so-called 'intended use [claim] limitations" 
(seCy e.g, ; Table 5. 1) and the Examiner has ^arentiy not given weight to "in response to" claim 
limitations (see, e,g. ; Table 5.2). Thus, this is an improper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 



7,8.9.13 The 8 103 rejection over Fant Tabata. and Taylor 

The Examiner states (instant Action at 167-169): 

30. Claims 195 and 219, as well as their corresponding dependent 
claims, are rejected under 35 U.S.C. 103(a) as being ui^atentable over 
tiie combination of Fant (US 4,835,532 A) and Tabata et al. (US 
4,574,364 A) and Taylor et al. (US 4,563,703 A). 
Notes: 

• Intended use limitations in the body of the claim are not 
given wei^ 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Fant teaches tiie storage of digital image information on 
the object Ubrary disk memory as described above, Fant does not teach 
compression of die images for storage, and decompression for retrieval. 
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Tabata discloses a system for the storage of images in a 
database (figure 3, numeral 5), con^rising conp:essing the images for 
storage and decompression for display (figure 3, numerals 6 and 10; 
"for compressing and deconq)ressing the image data" at column 2, line 
60). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in ttie art to perform the conqjression and 
decompression of images as taught by Tabata, on the images stored and 
retrieved firom the object data base of Fant, in order to efficiently store 
the images and thus provide room for the storage of even more images 
that might not otherwise fit on the optical disk in uncompressed form. 

Additionally, it would have been obvious to conpiess and 
decompress the images for transmission between the processing blocks 
of Fant, thus reducing the data for transmission and increasing 
transmission speed 

While Fant discloses warping by translating and scaling an 
image, Fant does not disclose processor for botii weighting and scaling 
the image. 

Taylor discloses a system for provide "special eflfects" (column 
1, line 7) to "reconstitute a picture of diflFerent shape or size to that ii5)ut 
to the store" (column 1, line 13), which is "c^)able of produdng greater 
flexibility in picture manq)ulation whilst maintaining picture quality so that 
the resultant picture is not noticeably degraded" at column 1, hne 20. 
Taylor's system corr5)rises weighting (figure 3, numeral 20; "K" weights 
incoming pixels) and scaling (figure 3, numeral 38; the ou^nit of summer 
38 includes a reduced size image, such as that depicted in figure 2c; 
e.g., "2: 1 reduction in picture size" at column 3, line 26) using integral 
and fractional addresses (figure 3, numeral 12). Taylor's system is also 
enable of range variable processing (figure 5; "variable con:q)ression" 
at column 3, line 43). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to incorporate the special effects 
processing of Taylor into the object channel processing, scene 
construction and/or special effects processing blocks of Fant (e.g., 
figure 3), in order to provide the translation and scaling processing 
required by Fant, thereby providing Fant with the additional c^ability 
of producing special eflfects not currentiy supported (e.g., Taylor figure 
5), and because of its c^ability of "producing greater flexibility in 
picture manipulation wMst maintaining picture quality so that the 
resultant picture is not noticeably degraded" (Taylor, column 1, line 20). 
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Howeva, the Examiner has not specifically identified which part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7,6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Tabata does not expressly teach such "a database" at ''figure 3, numeral 5" nor that 
"file device 5" is a database. Hence, the instant rejection fiirther fails to establish a prima facie case. 

Further, Taylor does not e?q)ressly teach such 'Sveighting" at **figure 3, nximeral 20; "K" weights 
incoming pixels" nor "scaling" at ''figure 3, numeral 38; the outpxit of summer 38 includes a reduced size 
image, such as that depicted in figure 2c; e.g., "2:1 reduction in picture size" at column 3, line 26". 
Hence, the instant rejection further fails to establish a prima facie case. 

Further, the rejection is based upon references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Tabata is directed to controlling an image display; and 

c) Taylor is directed to video processing and firamestore addressing. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fiirther Ms to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in tiie prior art suitable 
to combine the references. Hence, the instant rejection fiirther Ms to establish a prima facie case. 

Further, the Examiner apparentiy gives no weight to waportaat claim limitations. See, e^.; Table 

5.1 and Table 5.2. See also claims 195 and 219; respectively: 

195. A process con5)rising the acts of: 
generating data conq)ressed image information; 
storing wei^ information; 
storing scale fector information; 

generating scaled weighted image information in response to the 
weight information, in response to flie scale factor information, and in 
response to the data con5)ressed image information; 

generating transformed image information in response to the 
scaled weighted image information; and 

generating tenqxirally interpolated image infarmation in 
response to the transformed image information. 
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219. A process conq)rising the acts of: 

generating data conqstessed image information; 

generating scaled weighted image information in response to the 
data conq)ressed image information; 

generating transformed image information in response to the 
scaled weighted image information; and 

generating feedback image information in response to the 
transformed image information 

For exan5)le, the Examiner admits to not giving any weight to so-called 'Intended use [claim] limitations" 
{see^ e,g. ; Table 5. 1) and the Examiner has ^arently not given weight to ''in response to" claim 
limitations (see, e,g, ; Table 5.2). Thus, this is an iirq)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7.8,9,14 The S 103 rejection over Fant Tabata> and Sidoti 

The Examiner states (instant Action at 169-171): 

3 1 . Claim 583, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being urq)atentable over the 
combination of Fant (US 4,835,532 A) and Tabata et al. (US 
4,574,364 A) and Sidoti (US 3,885,325 A). 
Notes: 

• Intended use limitations in flie bocfy of the claim are not 
given weight 

• The details ofFant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Fant teaches the storage of digital image information on 
the object Ubrary disk memory as described above, Fant does not teach 
conq)ression of the images for storage, and decon:5)ression for retrieval. 

Tabata discloses a system for the storage of images in a 
database (figure 3, numeral 5), comprising conpressing the images for 
storage and decon^)ression for display (figure 3, numerals 6 and 10; 
"for con^ressing and decompressing the image data" at column 2, line 
60). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to perform the conpiession and 
deconq}ression of images as taxight by Tabata, on the images stored and 
retrieved fi:om the object data base ofFant, in order to efficientiy store 
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the images and thus provide room for the storage of even more images 
that might not otherwise fit on the optical disk in unconq)iessed form. 

Additionally, it would have been obvious to conq)ress and 
decompress the images for transmission between the processing blocks 
of Fant, thus reducing the data for transmission and increasing 
transmission speed 

Fant teaches a vehicle simulator as aheady described. In 
particular, Fant teaches a "flight" simulator conpising generating 
navigational information ('The helicopter simulator would be equipped 
with controls for guiding or navigating it in any direction in, around and 
through the ganiing area in the nianner of fiee fUght" at 
60; "'determine the locations ... for the primary vehicle" at column 7, line 
16). Fant does not elaborate on the "controls for guiding or navigating", 
and in particular Fant does not teach generating inertial navigation 
information as part of those controls. However, it is well know in the art 
that a flight simulator should simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a coclq)it 

Sidoti discloses a fdght simulator conpising generating inertial 
navigation information (figure 1, numeral 15; "a directional gyro 
con^ass 15" at column 1, Une 37). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in ttie art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instruments including the 
iixertial navigation information of Sidoti, in order to "simulate instruments 
normally found in an aircraft for orientation and navigation" (Sidoti, 
column 1, line 35) thereby proving a more realistic flight simulation 
expcncace, and to provide the specific orientation and navigation inputs 
to Fant's "vehicle simulation computations" module for subsequently 
controlling and flight path through the gaming area. 

However, the Examiner has not specifically identified which part of Fant is relied i5)on (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection Ms to establish a prima facie case. 

Further, Tabata does not expressly teach such "a database" at **figure 3, numeral 5" nor that 
''file device 5" is a database. Hence, the instant rejection fiirttier Ms to establish a prima facie case. 

Further, Sidoti does not e?q)ressly teach such 'inertial navigation information" at ''figure 1, 
numeral 15; . . . at colirain 1, line 37'. "[A] directional gyro conq>ass" is not an "inertial navigation" 
system, it conventionally provides directional informatioa Hence, the instant rejection further fails to 
establish a prima facie case. 



-521- 




Serial No. 08/464,034 



Further, the rejection is based xtpon references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Tabata is directed to controlling an image display; and 

c) Sidoti is directed to a flight simulator. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fijrther foils to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to inqxMtant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 583: 

583. A process conq)rising the acts of: 
storing conq)uter instructions; 

generating inertial navigation information in response to the 

conq)uter instructions; 

generating infi:a-red information with an infia-red sensor, and 
generating data conq)ressed image information in response to 

the con5)uter instructions and in response to the infia-red information. 

For exan^le, the Examiner admits to not giving any weight to so-called ^Intended use [claim] limitations" 
(see, e.g. ; Table 5.1) and the Examiner has ^parentiy not given weight to "in response to" claim 
limitations (see, e.g. ; Table 5.2). Thus, this is an in^roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7,8>9.15 The 8 103 rejection over Fant and Cleminson 

The Examiner states (instant Action at 171-173): 

32. Claims 159, 161, 163, 165 and 193, as well as their 
corresponding dependent claims, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over the combination of Fant (US 4,835,532 A) 
and Cleminson (US 4,675,829 A). 
Notes: 

• Intended use limitations in the body of the claim are not 
given wei^ 
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• The details of Fant as described above are 

incorporated herein by reference, and will not be 
repeated here. 

The various modules (e.g., figure 3) of the Fant system each 
make artificial intelligence type decisions as described above, thus 
adhering to the construction of the term "artificial intelligence" as ^lied 
by the examiner. However, these processing blocks do not adhere to a 
more rigorous definition of "artificial intelligence" (not relied upon by the 
examiner) in the art However, even if Fant does not meet a more 
rigorous definition, the xise of artificial intelligence would have been 
obvious at the time the invention was made as follows, 
Cleminson states, at column 1, lines 10-34: 
"Artificial intelligence (AT) technology is a disc5)line with an 
ultimate goal of providing a machine that is enable of reasoning, 
making inferences and following rules in a manner believed to model the 
human mind A great deal of theoretical work has been done in this 
discq)line, and much remains to be done. Artificial intelligence theory is 
beginning to find ^plications because of the hope that its principles can 
be effectively ^pHed to develop better con5)uter software and to 
provide to relatively untrained users sophisticated con^uter power to 
solve practical problems such as to assist in the analysis of massive 
amounts of relatively ui^rocessed data to aid in decision-making 
processes. 

As AI technology begins to demonstrate potential and practical 
uses, tools are needed to speed development of practical corr5)utational 
systems. AI specialists have developed a number of Al-dedicated 
conq)uter languages to assist in this development Among the languages 
are LISP and PROLOG. However, these languages are not particularly 
easy for either skilled AI researchers or minimally-trained 
xiser/programmers to use to develop sophisticated and complex 
knowledge bases necessary to solve the problems related to artificial 
inteUigence appUcations. Hence, tools are needed which are better 
suited to the requirements of both a minimally-trained knowledge base 
user and a skilled AI researcher." 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize the artificial intelligence 
processing as described by Cleminson above, either in the software 
and/or hardware of Fant's various processing modules (e.g., figure 3), in 
order to: 

provide "a machine that is capdblo of reasoning, making 
inferences and following rules in a manner believed to model the human 
mind", and 
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"to develop better coirpiiter software and to provide to 
relatively untrained users sophisticated con5)uter power to solve 
practical problems such as to assist in the analysis of massive amounts 
of relatively uiprocessed data to aid in decision-making processes". 

Thereby improving the speed and accuracy with which Fanf s 
processing modules make their respective decisions. 

However, the Examiner has not specifically identified which part of Fant is relied vpon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection foils to establish a prima facie case. 

Further, the rejection is based \3p0n references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; and 

b) Cleminson is directed to knowledge-based systems. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fiirther feils to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection fiuther feils to establish a prima facie case. 

Further, the Examiner q)parently gives no weight to in:qK)rtant claim limitations. See, e^; Table 
5.1 and Table 5.2. See also claims 161, 165 and 193; respectively: 

161. A process conprising the acts of: 

storing conq)uler instructions; 

generating infia-red image information; and 

generating artificial intelligence information in response to the 
infia-red image information and in response to the conq)uter 
instructions. 

165. A process con:5)rising the acts of: 

storing conq)uter instructions; 

generating tomogr^hic image information; and 

generating artificial intelligence information in response to the 
tomographic image information and in response to the coirq)uter 
instructions. 

193. A process con^)rising the acts of: 
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Storing coiiq)uter instructions; 

generating television imag^ information; and 

generating artificial intelligence information in response to the 

television image information and in response to the conq>uter 

instructions. 

For exan^le, the Examiner admits to not giving any weight to so-called "intended xise [claim] limitations" 
{see, e.g. ; Table 5.1) and the Examiner has apparently not givra weight to 'in response to" claim 
limitations (see, e.g. ; Table 5.2). Thus, this is an inq)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7.8.9.16 The S 103 rejection over Fant Cleminson, and Sidoti 

The Examiner states (instant Action at 173-176): 

33. Claim 569, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Fant (US 4,835,532 A) and Cleminson (US 4,675,829 
A) and Sidoti (US 3,885,325 A). 
Notes: 

• Intended use limitations in the bocfy of the claim are not 
given weight 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

The various modules (e.g., figure 3) of the Fant system each 
make artificial intelligence type decisions as described above, thus 
adhering to the construction of tiie term "artificial intelligence" as ^lied 
by the examiner. However, these processing blocks do not adhere to a 
more rigorous definition of "artificial intelligence" (not relied \JDpon by the 
examiner) in the art However, even if Fant does not meet a more 
rigorous definition, the use of artificial inteUigence would have been 
obvious at the time the invention was made as follows. 
Cleminson states, at column 1, Unes 10-34: 
"Artificial intelligence (AT) technology is a disc5)line with an 
ultimate goal of providing a machine that is enable of reasoning, 
making inferences and following rules in a manner believed to model the 
himian mind. A great deal of theoretical work has been done in this 
discipline, and much remains to be done. Artificial intelligence theory is 
beginning to find appUcations because of the hope that its principles can 
be effectively appUed to develop better conq)uter software and to 
provide to relatively untrained users sophisticated con:^)uter power to 



-525. 



Serial No. 08/464,034 



solve practical problems such as to assist in the analysis of massive 
amounts of relatively urq)rocessed data to aid in decision-making 
processes. 

As AI technology begins to demonstrate potential and practical 
uses, tools are needed to speed development of practical computational 
systems. AI specialists have developed a number of Al-dedicated 
con5)uter languages to assist in this development Among the languages 
are LISP and PROLOG. However, these languages are not particularly 
easy for either skilled AI researchers or minimally-trained 
user/programmers to use to develop sophisticated and con:5)lex 
knowledge bases necessary to solve the problems related to artificial 
inteUigence ^pUcations; Hence, tools are needed which are better 
suited to the requirements of both a minimally-trained knowledge base 
user and a skilled AI researcher." 

It would have been obvious at die time the invention was made 
to one of ordinary skill in the art to utilize the artificial intelligence 
processing as described by Cleminson above, either in the software 
and/or hardware of Pant's various processing modules (e.g., figure 3), in 
order to: 

provide "a machine that is capable of reasoning, making 
inferences and following rules in a manner believed to model the human 
mind", and 

"to develop better con^uter software and to provide to 
relatively untrained users sophisticated con:5)uter power to solve 
practical problems such as to assist in the analysis of massive amounts 
of relatively uiq)rocessed data to aid in decision-making processes", 

Thereby in^)roving the speed and accuracy with which Fanf s 
processing modules make their respective decisions. 

Pant teaches a vehicle simulator as already described. In 
particular, Pant teaches a "flight" simulator conpising generating 
navigational information ('The helicopter simulator would be equipped 
with controls for guiding or navigating it in any direction in, around and 
throu^ the gaming area in the manner of fiee flight' ' at column 4, line 
60; "determine the locations ... for the primary vehicle" at column 7, line 
16). Pant does not elaborate on the "controls for guiding or navigating", 
and in particular Pant does not teach generating inertial navigation 
information as part of those controls. However, it is well know in the art 
that a flight simulator should simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a coclq>it 

Sidoti discloses a flight simulator conpising generating inertial 
navigation information (figure 1, numeral 15; "a directional gyro 
con:5)ass 15" at column 1, tine 37). 
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It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instalments including the 
inertial navigation information of Sidoti, in oider to "simulate instmments 
normally found in an aircraft for orientation and navigation" (Sidoti, 
column 1, line 35) thereby proving a more realistic flight simulation 
e?q)erience, and to provide the specific orientation and navigation inputs 
to Fanf s "vehicle simulation con:5)utations" module for subsequentiy 
controlling and flight path through the gaming area. 

However, the Examiner has not specifically identified which part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Sidoti does not e?q)ressly teach such '*inertial navigation information" at ^'figure 1, 
numeral 15; ... at column 1, line 37'. "[A] directional gyro con5)ass" is not an **inertial navigation" 
system, it conventionally provides directional infomiatioa Hence, the instant rejection fiirther Ms to 
establish a prima facie case. 

Further, the rejection is based iq)on references tiiat are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Cleminson is directed to knowledge-based systems; and 

c) Sidoti is directed to a flight simulator. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, tiie instant rejection fijrther fails to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection fiirther fails to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to inaportant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 569: 

569. A process conq)rising the acts of: 
storing conq)uter instructions; 

generating inertial navigation information in response to the 
con5)uter instructions; 
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generating infia-red information with an infia-red sensoi^ and 
generating artificial intelli^ce information in response to the 
con5)uter instructions and in response to the infra-red informatiorL 

For CKsraple, the Examiner admits to not giving any weight to so-called ^intended use [claim] limitations" 
(see, e.g, ; Table 5.1) and the Examiner has ^arentiy not given weight to "in response to" claim 
limitations (see, e.g. ; Table 5.2). Thus, tiiis is an improper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 



7,8.9.17 The S 103 rejection over Fant and Sidoti 

The Examiner states (instant Action at 176-177): 

34. Claims 190, 258, 276, 515, 549, 550, 562, 565 and 581, as 
well as their corresponding dependent claims, are rejected under 35 
U.S.C. 103(a) as being ur^atentable over the combination of Fant (US 
4,835,532 A) and Sidoti (US 3,885,325 A). 
Notes: 

• hitended use limitations in the body of the claim are not 
given weight 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Fant teaches a vehicle simulator as already described. In 
particular, Fant teaches a "flight" simulator conqdsiDg generating 
navigational information ('The helicopter simulator would be equipped 
with controls for guiding or navigating it in any direction in, around and 
throu^ the fflming area in the manner of fiee flight" at cohmm 4, line 
60; "determine the locations ... for the primary vehicle" at column 7, hne 
16). Fant does not elaborate on the "controls for guiding or navigating", 
and in particular Fant does not teach generating inertial navigation 
information as part of those controls. However, it is well know in the art 
that a flight simulator shoiild simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a coclq)it 

Sidoti discloses a flight simulator conq)rising generating inertial 
navigation information (figure 1, numeral 15; "a directional gyro 
con5)ass 15" at column 1, Une 37). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of tiie Fant simulator, the navigation instruments including the 
inertial navigation information of Sidoti, in order to "simulate instruments 
normally found in an aircraft for orientation and navigation" (Sidoti, 
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column 1, line 35) thereby proving a more realistic flight simulation 
e>q)erience, and to provide the specific orientation and navigation ir^uts 
to Fanf s "vehicle simulation con:5)utations" module for subsequently 
controlling and flightpath through the gaming area. 

However, the Examiner has not specifically identified which part of Fant is relied upon (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, Sidoti does not e?q)ressly teach such *inertial navigation information" at "figure 1, 
numeral 15; ... at column 1, hne 37'. "[A] directional gyro con5)ass" is not an "inertial navigation" 
system, it conventionally provides directional informatioa Hence, the instant rejection fijrlher Ms to 
establish a prima facie case. 

Further, the rejection is based upon references that are directed to dififerent technologies. 

a) Fant is directed to a spatial transform image processing system; and 

b) Sidoti is directed to a flight simulator. 

However, the Examiner does not provide a proper showing of motivation for tiie combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to inqyorlant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claims 276, 562, and 581; respectively: 

276. A process con:5)rising the acts of: 
storing conq)uter instructions; 

generating inertial navigation information in response to the 
con^)uter instructions; 

generating radar information; 

generating overlaid gr^hics information in response to the 
con^uter instructions and in response to the radar information; and 

generating tenq>orally interpolated image information in 
response to the radar informatioa 

562. A process comprising the acts of: 
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Storing computer instructions; 

generating inertial navigation information in response to the 

conq)uter instructions; 

generating video camera information with a video camera; and 
generating feedback information in response to the con:q)uter 

instructions and in response to the video camera informatioiL 

581. A process comprising the acts of: 
storing con:5)uter instructions; 

generating inertial navigation information in response to the 

con:q)uter instructions; 

generating camera information with a camera; and 
generating ten^orally interpolated image information in 

response to the computer instructions and in response to the camera 

informatioa 

For exan5)le, the Examiner admits to not giving any weight to so-called 'intended use [claim] limitations" 
{see, eg. ; Table 5.1) and the Examiner has ^parentiy not given weight to "in response to" claim 
limitations {see, e.g, ; Table 5.2). Thus, this is an in5)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7.8.9,18 The S 103 rejection over Fant SidotL and Lam 

The Examiner states (instant Action at 177-179): 

35. Claims 55 1 , 560 and 576, as well as their corresponding 
dependent claims, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Fant (US 4,835,532 A) and 
Sidoti (US 3,885,325 A) and Lam et al. (US 4,576,577 A). 
Notes: 

• Intended use limitations in the hody of the claim are not 
given weight 

• The details of Fant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Fant teaches a vehicle simulator as already described. In 
particular, Fant teaches a "flight" simulator con5)rising generating 
navigational information (*The helicopter simulator would be equipped 
with controls for guiding or navi^ting it in any direction in, around and 
through the gaming area in the manner of free flight" at column 4, line 
60; "detemiine the locations ... for the primary vehicle" at column 7, line 
16). Fant does not elaborate on the "controls for guiding or navigating", 
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and in particular Fant does not teach generating ineitial navigation 
information as part of those controls. However, it is well know in the art 
that a flight simulator should simulate, as accurately as possible, actual 
flight including the controls and indicators normally found in a cockpit 

Sidoti discloses a flight simulator conpising generating inertial 
navigation information (figure 1, numeral 15; "a directional gyro 
compass 15" at column 1, line 37). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to provide, as part of the controls and 
indicators of the Fant simulator, the navigation instruments including the 
inertial navigation information of Sidoti, in order to "simulate instruments 
nonnally found in an aircraft for orientation and navigation" (Sidoti, 
column 1, line 35) thereby proving a more realistic flight simulation 
e?q)erience, and to provide Ihe specific orientation and navigation inputs 
to Fanf s "vehicle simulation conq)xitations" module for subsequently 
controlling and flight path through the gaming area. 

While Fant teaches a flight simulator, where the operator has 
"controls for guiding or navigating it in any direction in, around and 
throu^ the gaming area in the manner of fi:ee flight" at column 4, line 
62), Fant does not teach controlling a robot. 

Lam discloses a flight simulator ("flight simulator" in the abstract) 
con:q)rising controlling a robot in response to operator ii^ut (e.g., 
navigation) commands (figure 1 depicts the robot; "In motion simulator 
systems, and especially in flight simulator motion systems, the sensation 
of motion is given by simulating forces acting on the xisers of the 
simulator to give the user the feeling of motioa Thus, the systems must 
take into account the type of motion which should be e}q)erienced by 
the user. That is, there will be different forces acting on the user when 
the aircraft is siq)posed to be banking than when the aircraft is 
siqjposed to be yawing" at column 1, line 25). 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize the operator input commands 
(e.g., navigational information) of Fant to control a robotic flight 
simulation platform as taught by Lam, in order to provide "the sensation 
of motion ... by simulating forces acting on the users of the simulator to 
give the user the feeling of motion" (Lam, column 1, Une 26) thereby 
creating a more realistic fli^t simulatioa 

However, the Examiner has not specifically identified which part of Fant is relied i5)on (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 
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Further, Sidoti does not e?q)ressly teach such *inertial navigation information" at ^'figure 1, 
numeral 15; ... at column 1, line 37'. "[A] directional gyro con:5)ass" is not an *inertial navigation" 
system, it conventionally provides directional information. Hence, the instant rgection further feils to 
establish a prima facie case. 

Further, the rejection is based Tq)on references that are directed to diflFerent technologies. 

a) Fant is directed to a spatial transform image processing system; 

b) Sidoti is directed to a flight simulator, and 

c) Lam is directed to flight simulator motion systems. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further feils to establish a prima facie case. 

Further, the rejection does not estabUsh a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection further feils to establish a prima facie case. 

Further, the Examiner ^parently gives no weight to in^rtant claim limitations. See, e^; Table 

5.1 and Table 5.2, See also claims 551, 560 and 576; respectively: 

551. A process con^)rising the acts of: 
storing conq)uter instructions; 

generating inertial navigation information in response to the 

computer instructions; 

generating video camera information with a video camera; and 
controlling a robot in response to the con5)uter instructions and 

in response to the video camera informatioiL 

560. A process con5)rising the acts of: 
storing compatex instructions; 

generating inertial navigation infomiation in response to the 
con:5)uter instructions; 

generating radar information; and 

controlling a robot in response to the compiAsx instructions and 
in response to the radar infonnatioiL 

576. A process conq)rising the acts of: 
storing coii5)uter instructions; 
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generating inertial navigation information in response to the 
(xymputsr instructions; 

generating camera information with a camera; 

generating feedback information in response to the conq)uter 
instructions and in response to the camera information; and 

controlling a robot in response to the con^uter instructions and 
in response to the camera informatioa 

For example, the Examiner admits to not giving any vs^eight to so-called "intended use [claim] limitations'' 
(see, e.g. ; Table 5.1) and the Examiner has apparentiy not given weight to "in response to" claim 
limitations (see, e.g. ; Table 5.2). Thus, this is an irapropcr rejection and, for this reason alone, tiie instant 
rejection should be reversed (e.g.; Section 7.6.5), 

7>8,9>19 The S 103 rejection over Fant and Lam 

The Examiner states (instant Action at 179-180): 

36. Claim 398, as well as its corresponding dependmt claims, are 
rejected under 35 U.S.C. 103(a) as being urq)atentable over the 
combination of Fant (US 4,835,532 A) and Lam et al. (US 4,576,577 
A). 

Notes: 

• Litended use limitations in the body of the claim are not 
given wei^ 

• The details ofFant as described above are 
incorporated herein by reference, and will not be 
repeated here. 

While Fant teaches a flight simulator, where the operator has 
"controls for guiding or navigating it in any direction in, around and 
throu^ the ganiing area in the n^rmer of fiee flight" at colu^ 
62), Fant does not teach controlling a robot 

Lam discloses a flight simulator ("flight simulator" in the abstract) 
conq)rising controlling a robot in response to operator input (e.g., 
navigation) commands (figure 1 depicts the robot; "In motion simulator 
systems, and especially in flight simulator motion systems, the sensation 
of motion is given by simulating forces acting on the users of the 
simulator to give the user the feeling of motiori Thus, the systems must 
take into account the type of motion which should be e}q)erienced by 
the user. That is, there will be different forces acting on the user when 
the aircraft is supposed to be banking than when the aircraft is 
siqjposed to be yawing" at column 1, line 25). 
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It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize the operator ir^ut commands 
(e.g., navigational information) of Fant to control a robotic flight 
simulation platform as tau^t by Lam, in order to provide "the sensation 
of motion ... by simulating forces acting on the users of the simulator to 
give the user the feeling of motion" (Lam, column 1, line 26) thereby 
creating a more realistic fli^t simulatioiL 

However, the Examiner has not specifically identified which part of Fant is relied i?)on (Section 7.6.6). 
Further, the Examiner has not properly construed the claims (Sections 7,2.6 and 7.6.4). Hence, for 
each of these reasons, the instant rejection feils to establish a prima facie case. 

Further, the rejection is based upon references that are directed to different technologies. 

a) Fant is directed to a spatial transform image processing system; and 

b) Lam is directed to flight simulator motion systems. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the rejection does not estabUsh a proper teaching or suggestion in the prior art suitable 
to combine the refoences. Hence, the instant rejection fiirther Ms to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to inqxjrtant claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 398: 

398. A process con5)rising the acts of: 
storing computer instructions; 

generating navigation information in response to the conq)uter 
instructions; 

generating infi:a-red information with an infi:a-red sensor, 
generating feedback information in response to the con^uter 

instructions; and 

controlling a robot in response to the con^uter instructions and 

in response to the infia-red infonnation. 

For exanq)le, the Examiner admits to not giving any weight to soKjalled "intended use [claim] limitations" 
(see, e,g. ; Table 5.1) and the Examiner has ^parenfly not given weight to ''in response to" claim 
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limitations {see^ e.g. ; Table 5.2). Thiis, this is an in:5)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7.8.9.20 The S 103 reiection over Meagher and Tucker 

The Examiner states (instant Action at 180-181): 

37. Claim 133, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being uiq)atentable over the 
combination of by Meagher (US 4,694,404 A) and Tucker (US 
4,546,433 A). 
Notes: 

• Intended use limitations in the body of the claim are not 
given wei^ 

• The details of Meagher as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Meagher does not teach generating and storing kemel weight 
infomiation, and generating kemel filtered image infoimatioa 

Tucker discloses an image processing system "fix)m which 
information relating to prominent edges, ahrq)t discontinuities, and other 
visual outstanding features are to be extracted so that the remaining 
extraneous noise and less significant visual features ... can be discarded" 
at column 2, line 19. For this process, Tucker discloses a kemel filter 
having shaded weights ("weighting masks" at column 9, line 34; "two 
dimensional low pass filter with noise cleaning properties" at column 9, 
line 43). 

It woiild have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize the kemel filter with shaded 
weights as taught by Tucker, to filter and smooth the edges in the 
images of Meagher, and thereby provide a smoothed and cleaner 
version of tiie images whereby "the remaining extraneous noise and less 
significant visual features ... can be discarded" (Tucker, column 2, line 
19) while at the same time providing "noise cleaning properties" 
(Tucker, column 9, line 43). 



However, the Examiner has not specifically identified which part of Meagher is relied i^on (Section 
7.6.6). Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, 
for each of these reasons, the instant rejection fails to establish a prima facie case. 
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Fxuther, Tucker does not e?q)ressly teach such "a kernel filter^* nor the multiplication related to a 
kernel filter for the weighting fimctioa Hence, the instant rejection fiirflier Ms to establish a prima 
facie case. 

Further, the rejection is based x^on references that are directed to different technologies. 

a) Meagher is directed to high speed image generation of con:q)lex soUd 
objects using octree encoding; and 

b) Tucker is directed to two dimensional array processing. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection further Ms to establish a prima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection fiirther Ms to establish a prima facie case. 

Further, the Examiner ^parentiy gives no weight to important claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 133: 

133. A process con:q)rising the acts of: 
storing conq)uter instructions; 
generating X-ray image information; and 
generating kernel filtered image information in response to the 
X-ray image information and ia response to the computer instructions. 

For example, the Examiner admits to not giving any weight to so-called **intended use [claim] hmitations" 
{see, e.g. ; Table 5.1) and the Examiner has ^parently not given weight to *in response to" claim 
limitations {see, e.g. ; Table 5.2). Thus, this is an in:q)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 

7.8,9,21 The S 103 relection over Meagher and Cleminson 

The Examiner states (instant Action at 181-183): 

38. Claim 169, as well as its corresponding dependent claims, are 
rejected under 35 U.S.C. 103(a) as being uiq)atentable over the 
combination of by Meagher (US 4,694,404 A) and Cleminson (US 
4,675,829 A). 
Notes: 
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• Intended use limitatLOOS in the body of the claim aie not 
given wei^ 

• The details of Meagher as described above are 
incorporated herein by reference, and will not be 
repeated here. 

Meagher does not teach generating artificial intelligence 
informatioa 

Cleminson states, at column 1, lines 10-34: 
"Artificial intelligence (AT) technology is a disc5)line with an 
ultimate goal of providing a machine fliat is enable of reasoning, 
making inferences and following rules in a manner believed to model the 
human mind A great deal of theoretical work has been done in this 
disc^line, and much remains to be done. Artificial intelligence theory is 
beginning to find ^plications because of the hope that its principles can 
be eflFectively appUed to develop better conq)uter software and to 
provide to relatively untrained users sophisticated conq)uter power to 
solve practical problems such as to assist in the analysis of massive 
amounts of relatively ui^rocessed data to aid in decision-making 
processes. 

As AI technology begins to demonstrate potential and practical 
uses, tools are needed to speed development of practical con^utational 
systems. AI specialists have developed a number of Al-dedicated 
con5)uter languages to assist in this development Among the languages 
are LISP and PROLOG. However, these languages are not particularly 
easy for either skilled AI researchers or minimally-trained 
user/programmers to use to develop sophisticated and conq)lex 
knowledge bases necessary to solve the problems related to artificial 
intelligence qjplications. 

Hence, tools are needed which are better suited to the 
requirements of both a minimally-trained knowledge base user and a 
skilled AI researcher." 

It would have been obvious at the time the invention was made 
to one of ordinary skill in the art to utilize the artificial intelligence 
processing as described by Cleminson above, either in the software 
and/or hardware of Meagher's various processing modules, in order to: 

provide "a machine that is enable of reasoning, making 
inferences and following rules in a manner believed to model the human 
mind", and 

"to develop better coEq)uter software and to provide to 
relatively untrained users sophisticated con5)uter power to solve 
practical problems such as to assist in the analysis of massive amounts 
of relatively uiqjrocessed data to aid in decision-making processes". 
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Thereby improving the speed and accxiracy with which 
Meagher's processing modules make their respective decisions. 

However, the Examiner has not specifically identified which part of Meagher is relied upon (Section 
7.6.6). Further, the Examiner has not properly construed the claims (Sections 7.2.6 and 7.6.4). Hence, 
for each of these reasons, the instant rejection fails to establish a prima facie case. 

Further, the rejection is based Mpon references that are directed to different technologies. 

a) Meagher is directed to high speed image generation of complex soUd 
objects using octree encoding; and 

b) Cleminson is directed to knowledge-based systems. 

However, the Examiner does not provide a proper showing of motivation for the combination thereof 
nor provide a proper showing of how these references could have been combined (e.g.; Sections 7.8.5, 
7.8.6, and 7.8.8). Hence, the instant rejection fiiriher feils to establish aprima facie case. 

Further, the rejection does not establish a proper teaching or suggestion in the prior art suitable 
to combine the references. Hence, the instant rejection fijrther Ms to establish a prima facie case. 

Further, the Examiner apparentiy gives no weight to important claim limitations. See, e^; Table 

5.1 and Table 5.2. See also claim 169: 

169. A process con^)rising the acts of: 
storing corrq)uter instructions; 
generating X-ray image information; and 
generating artificial intelligence information in response to the X- 
ray image information and in response to tiie con^uter instructions. 

For exan^le, the Examiner admits to not giving any weight to so-called 'intended use [claim] limitations" 
(see, e.g. ; Table 5.1) and the Examiner has ^parendy not given weight to "in response to" claim 
limitations (see, e,g, ; Table 5.2). Thus, this is an in:5)roper rejection and, for this reason alone, the instant 
rejection should be reversed (e.g.; Section 7.6.5). 
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7,9 CONCLUSION 

The Appellant has established that the disclosure is adequate and meets the requirements of 
§ 1 12. The i^pellant has further established that the § 1 12 rejections violate the law of the Federal 
Circxut, are based upon erroneous and unsiqyported allegations, and do not establish a prima fade case. 
For each of these reasons, the § 1 12 rejections must be reversed 

The Appellant has established tiiat the claims of the instant plication patentably distinguished 
the references. The Appellant has further established that the art rejections violate the law of the Federal 
Circuit and do not establish a prima fade case. For each of these reasons, the art rejections must be 
reversed. 

Because the Examiner has failed to, and in fact cannot,"^^ establish a prima fade case to support 
the rejections, the Appellant is entitled to a patent."^^^ 



CERTIFICATION OF MAH^TNG BY EXPRESS MAIL: I hereby certify that this correspondence is being 
deposited with the United States Postal Service with Express Mail post office to addressee service under 37 CFR 1.10, 
postage prepaid, in an envelope addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223 1 3- 
1450 with the express maU label number EV 748457743 on March 8, 2006. 



Respectfiilly submitted. 



Dated: March 8, 2006 




Gilbert P. Hyatt 
Registration No. 27,647 
P.O. Box 81230 
Las Vegas, NV 89180 
Phone (702) 871-9899 



^ The Examiner cannot establish a prima facie case because the claims find ample antecedent basis in the disclosure 
and because the references do not anticipate or render the claims obvious, 

410 1 



' InreOetiker . 977 F.2d 1443, 24 USPQ2d 1443 at 1447 (Fed. Cir. 1992). 
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APPENDIX 

105. A process comprising the acts of: 

storing computer instructions; 
generating camera image information; and 

generating temporally interpolated image information in response to the camera 
image information and in response to the computer instructions. 

106. A process comprising the acts of: 

storing computer instructions; 

generating infra-red image information; and 

generating temporally interpolated image information in response to the infra-red 
image information and in response to the computer instructions. 

107. A process comprising the acts of: 

storing computer instructions; 
generating radar image information; and 

generating temporally interpolated image information in response to the radar 
image information and in response to the computer instructions. 

108. A process comprising the acts of: 

storing computer instructions; 

generating tomographic image information; and 

generating temporally interpolated image information in response to the 
tomographic image information and in response to the computer instructions. 

109. A process comprising the acts of: 

storing a prior 64-pixel block of image information, the prior 64-pixel block of 
image information representing a prior image; 

storing a next 64-pixel block of image information, the next 64-pixel block of 
image information representing a next image; 
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.generating prior motion vector information in response to the prior 64-pixel block 
of image information; 

generating next motion vector information in response to the next 64-pixel block 
of image information; and 

generating temporally interpolated image information by temporally interpolating 
between the prior motion vector information and the next motion vector information in response 
to the prior 64-pixel block of image information and in response to the next 64-pixel block of 
image information. 

110. A process as set forth in claim 109, further comprising the act of: 

commimicating output image information over an RF data link in response to the 
temporally interpolated image information. 

1 1 1 . A process as set forth in claim 533, further comprising the act of making a vehicle 
product in response to the process. 

1 12. A process as set forth in claim 109, further comprising the acts of: 

storing at least two digital bits of information in each of a plurality of multibit 

memory cells; 

generating accessed digital information in response to the at least two digital bits 
of information stored in each of the plurality of multibit memory cells; and 

generating the temporally interpolated image information in response to the 
accessed digital information. 

1 1 3. A process comprising the acts of 

storing a frame of prior pixel image information, the frame of prior pixel image 
information representing a prior image; 
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.Storing a frame of next pixel image information, the frame of next pixel image 
inforaiation representing a next image; and 

generating subpixel change information having subpixel resolution by subtracting 
between the frame of prior pixel image information and the frame of next pixel image 
information. 

1 14. A process as set forth in claim 113, fiirther comprising the act of making a building 
product in response to the process. 

1 1 5. A process comprising the acts of: 

storing prior pixel image information, the prior pixel image information 
representing a prior image; 

storing next pixel image information, the next pixel image information 
representing a next image; and 

generating 64-pixel blocks of spatially interpolated image information in response 
to the prior pixel image information and in response to the next pixel image information. 

1 16. A process comprising the acts of: 

storing computer instructions; 
generating sonar image information; and 

generating temporally interpolated image information in response to the sonar 
image information and in response to the computer instructions. 

1 1 7. A process comprising the acts of: 

storing computer instructions; 
generating X-ray image information; and 

generating temporally interpolated image information in response to the X-ray 
image information and in response to the computer instructions. 
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.118. A process comprising the acts of: 
storing computer instructions; 
generating navigation information; and 

generating temporally interpolated image information in response to the 
navigation information and in response to the computer instructions. 

1 19. A system comprising: 

an integrated circuit multibit memory having a pluraUty of multibit memory cells, 
each of the plurality of multibit memory cells storing at least two digital bits of information; 

an integrated circuit multibit memory accessing circuit generating accessed digital 
information in response to the at least two digital bits of information stored in each of the 
plurality of multibit memory cells; and 

a processor generating kernel filtered image information in response to the 
accessed digital information. 

120. A process comprising the acts of: 

storing at least two digital bits of information in each of a plurality of multibit 

memory cells; 

generating accessed digital information in response to the at least two digital bits 
of information stored in each of the plurality of multibit memory cells; and 

generating 64-pixel blocks of image information in response to the accessed 
digital information. 

121. A system comprising: 

a first memory storing a firame of prior pixel image information, the firame of prior 
pixel image information representing a prior image; 

a second memory storing a fi-ame of next pixel image information, the frame of 
next pixel image information representing a next image; 

a prior vector circuit generating prior vector information in response to the firame 
of prior pixel image information; 
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.a next vector circuit generating next vector information in response to the frame 
of next pixel image information; and 

a temporal interpolation processor generating a frame of temporally interpolated 
image information by temporally interpolating between the frame of prior pixel image 
information and the frame of next pixel image information in response to the prior vector 
information and in response to the next vector information. 

122. A system as set forth in claim 121, fiirther comprising: 

an RF communication link communicating output image information in response 
to the frame of temporally interpolated image information. 



123. A process comprising the acts of: 
storing computer instructions; 
generating camera image information; and 

generating kemel filtered image information in response to the camera image 
information and in response to the computer instructions. 



124. A process comprising the acts of: 
storing computer instructions; 
generating radar image information; and 

generating kemel filtered image information in response to the radar image 
information and in response to the computer instructions. 



125. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 
storing next pixel image information representing a next image; and 
generating temporally interpolated image information in response to the prior 
pixel image information and in response to the next pixel image information. 
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.126. A process comprising the acts of: 
storing computer instructions; 
generating tomographic image information; and 

generating kernel filtered image information in response to the tomographic image 
information and in response to the computer instructions. 

127. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 
storing next pixel image information representing a next image; and 
generating transformed image information in response to the prior pixel image 
information and in response to the next pixel image information. 

128. A process comprising the acts of: 

storing computer instructions; 

generating processed information by executing the computer instructions with a 
stored program computer; 

storing digital information in a charge coupled device memory; 

generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 

instructions; 

generating demultiplexed image information in response to the computer 

instructions; 

generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
storing first database information in a database memory; 
generating accessed database information in response to the first database 
information and in response to the computer instructions; 
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.generating blocks of information in response to the computer instructions; 

storing a frame of image information in an image memory; 

generating accessed image information by accessing in response to the frame of 
image information stored in the image memory; 

generating first image information in response to the computer instructions, the 
first image information representing a first perspective of an image; 

generating second image information in response to the computer instructions, the 
second image information representing a second perspective of the image that is X-axis offset 
from the first perspective of the image; and 

generating frequency domain information in response to the computer 

instructions. 

129. A process as set forth in claim 127, finther comprising the act of generating 
artificial intelligence information in response to the transformed image information. 

130. A process as set forth in claim 125, fiirther comprising the act of making a product 
in response to the process. 

131. A process comprising the acts of: 

storing computer instructions; 
generating sonar image information; and 

generating kernel filtered image information in response to the sonar image 
information and in response to the computer instructions. 

132. A process as set forth in claim 128; 

wherein the process is a display process, the display process ftirther comprising 
the act of displaying an image in response to the computer instructions; and 

wherein the database memory is a floppy disk mosaic database memory storing 
the first database information as first floppy disk mosaic database image information; 

the process further comprising the acts of: 
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.Storing the computer instructions as compiled Basic computer instructions; 

generating the processed information by executing the computer instructions with 
the stored program computer implemented with an SI 00 stored program computer; 

generating the accessed database information as accessed floppy disk mosaic 
database image information in response to the first floppy disk mosaic database image 
information and in response to the computer instructions; 

generating the blocks of information as 64-pixel blocks of image information in 
response to the computer instructions; 

storing the fi*ame of image information as a two dimensional frame of 4096 64- 
pixel blocks of image information in the image memory; 

generating the accessed image information as accessed 64-pixel blocks of image 
information in response to the two dimensional fi-ame of 4096 64-pixel blocks of image 
information; 

generating the first image information as first field channel interlaced image 
information in response to the computer instructions, the first field channel interlaced image 
information representing the first perspective of the image as the first field perspective of the 
image; 

generating the second image information as second field channel interlaced image 
information in response to the computer instructions, the second field channel interlaced image 
information representing the second perspective of the image as the second field perspective of 
the image that is X-axis offset fi:*om the first field perspective of the image; and 

generating the fi:*equency domain information by Fourier transforming in response 
to the computer instructions. 

133. A process comprising the acts of: 
storing computer instructions; 
generating X-ray image information; and 

generating kemel filtered image information in response to the X-ray image 
information and in response to the computer instructions. 
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.134. A process as set forth in claim 128: 

wherein the database memory is a mosaic database memory storing the first 
database information as first mosaic database image information; 
the process further comprising the acts of: 
generating scrolling information; 

generating the accessed database information as accessed mosaic database image 
information in response to the first mosaic database image information, in response to the 
scrolling information, and in response to the computer instructions; 

generating wrap-around information; and 

writing the firame of image information into the image memory in response to the 
accessed mosaic database image information and in response to the wrap-aroimd information. 

135. A process comprising the acts of: 

storing computer instructions; 

generating television image information; and 

generating kemel filtered image information in response to the television image 
information and in response to the computer instructions. 

136. A process comprising the acts of: 

storing computer instructions; 

storing digital information in a charge coupled device memory; 
generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 

instructions; 

generating demultiplexed image information in response to the computer 

instructions; 

generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
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.generating video disk information in response to the computer instructions; 
generating first transformed image information in response to the computer 

instructions; 

generating second transformed image information in response to the computer 

instructions; 

generating weight information; 
generating third image information; 

generating weighted image information by filtering in response to the weight 
information, in response to the third image information, and in response to the computer 
instructions; 

generating scale factor information; 
generating fourth image information; and 

generating scaled image information in response to the scale factor information, in 
response to the fourth image information, and in response to the computer instructions. 

137. A process comprising the acts of: 

storing computer instructions; 
generating camera image information; and 

generating pattern recognition information in response to the camera image 
information and in response to the computer instructions. 

138. A process as set forth in claim 136, further comprising the acts of: 

storing a firame of image information in an image memory; 

generating the first transformed image information as Fourier transformed image 
information in response to the computer instructions; 

generating the second transformed image information as second rotational 
translational zoom transformed image information in response to the computer instructions; 

generating firequency domain information in response to the computer 

instructions; 
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.generating inverse transformed frequency domain information by inverse Fourier 
transforming in response to the computer instructions and in response to the frequency domain 
information; 

generating the weight information as kemel weight information, the kernel weight 
information comprising a nine weight kemel of kemel weight information; 

generating the weighted image information as kemel weighted image information 
by kemel filtering in response to the kemel weight information, in response to the third image 
information, and in response to the computer instructions; 

generating the scale factor information as kemel normalization scale factor 
information; and 

generating the scaled image information as kemel scaled normalization image 
information in response to the kemel normalization scale factor information, in response to the 
fourth image information, and in response to the computer instructions. 

139. A process comprising the acts of: 

storing computer instractions; 

generating GPS navigation information; and 

generating kemel filtered image information in response to the GPS navigation 
information and in response to the computer instmctions. 

140. A process comprising the acts of: 

storing computer instructions; 

storing digital information in a charge coupled device memory; 
generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 

instractions; 

generating demultiplexed image information in response to the computer 

instractions; 

generating associative information in response to the computer instractions; 
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.generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
generating overlaid information in response to the computer instructions; 
generating undersampled information in response to the computer instructions; 
generating oversampled information in response to the computer instructions; 
generating spatially interpolated information in response to the computer 

instructions; 

generating temporally interpolated information in response to the computer 
instructions; and 

displaying an image with a display device in response to the computer 

instructions. 

141. A system comprising: 

a first memory storing prior pixel image information, the prior pixel image 
information representing a prior image; 

a second memory storing next pixel image information, the next pixel image 
information representing a next image; 

a prior vector circuit generating prior vector information in response to the prior 
pixel image information; 

a next vector circuit generating next vector information in response to the next 
pixel image information; 

a weight circuit generating weight information; 

a scale factor circuit generating scale factor information; and 

a weighting and scaling circuit generating scaled weighted image information in 
response to the prior vector information, in response to the next vector information, in response 
to the scale factor information, in response to the weight information, in response to the prior 
pixel image information, and in response to the next pixel image information. 
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.142. A system as set forth in claim 141, further comprising: 

an RF commixnication link communicating output image information in response 
to the scaled weighted image information. 

143. A process comprising the acts of: 

storing computer instructions; 

generating infra-red image information; and 

generating pattern recognition information in response to the infra-red image 
information and in response to the computer instructions. 

144. A process as set forth in claim 140: 

wherein the process is a display process, the display process further comprising 
the act of displaying an image in response to the computer instructions; and 

wherein the display device is a CRT display device displaying the image as a CRT 
image in response to the computer instructions; 

the process further comprising the acts of: 

generating graphic information in response to the computer instructions; 
generating memory mapped image information in response to the computer 

instructions; 

generating the overlaid information by overlaying the graphic information onto 
the memory mapped image information in response to the computer instructions; 

generating the undersampled information as undersampled image information to 
spatially compress an image in response to the computer instructions; 

generating the oversampled information as oversampled image information to 
spatially expand an image in response to the computer instructions; 

generating the spatially interpolated information as spatially interpolated image 
information by spatially interpolating in between first spatial image information and second 
spatial image information in response to the computer instructions; and 
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.generating the temporally interpolated information as temporally interpolated 
image information by temporally interpolating in between first temporal image information and 
second temporal image information in response to the computer instructions. 

145. A process comprising the acts of: 

storing computer instructions; 

generating tomographic image information; and 

generating pattem recognition information in response to the tomographic image 
information and in response to the computer instructions. 

146. A process comprising the acts of: 

storing computer instructions; 

storing digital information in a charge coupled device memory; 
generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 



instructions; 



instructions; 



instructions; 



instructions: 



generating demultiplexed image information in response to the computer 

generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
generating first channel display information in response to the computer 

generating second channel display information in response to the computer 



displaying a first channel image on a first display monitor in response to the 
computer instructions; 
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.displaying a second channel image on a second display monitor in response to the 
computer instructions; 

generating data compressed image information in response to the computer 

instructions; 

generating data decompressed image information in response to the computer 
instructions; and 

generating Fourier transformed image information in response to the computer 

instructions. 

147. A process comprising the acts of: 

storing data compressed image information in a database memory; and 
generating temporally interpolated image information in response to the data 
compressed image information. 

148. A process comprising the acts of: 

storing computer instructions; 

generating tomographic image information; and 

generating zoomed image information in response to the tomographic image 
information and in response to the computer instructions. 

149. A process comprising the acts of: 

storing computer instructions; 
generating sonar image information; and 

generating pattem recognition information in response to the sonar image 
information and in response to the computer instructions. 



150. A process comprising the acts of: 
storing computer instructions; 

storing digital information in a charge coupled device memory; 
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.generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 

instructions; 

generating demultiplexed image information in response to the computer 

instructions; 

generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
generating feedback image information in response to the computer instructions; 
generating 64-pixel blocks of image information in response to the computer 

instructions; 

generating anti-aliased image information in response to the computer 

instructions; 

generating pattem recognition information in response to the computer 

instructions; 

generating artificial intelligence information in response to the computer 

instructions; 

communicating information over a data link in response to the computer 

instructions; 

controlling motion of a machine in response to the computer instructions; 
generating video image information in response to the computer instructions; 
generating computer-aided manufacturing information in response to the 
computer instructions; and 

generating computer-aided design image information in response to the computer 

instructions. 
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.151. A process comprising the acts of: 
storing computer instructions; 
generating X-ray image information; and 

generating pattem recognition information in response to the X-ray image 
information and in response to the computer instructions. 

152. A process comprising the acts of: 
storing computer instructions; 

storing digital information in a charge coupled device memory; 
generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 

instructions; 

generating demultiplexed image information in response to the computer 

instructions; 

generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
generating temporal interpolation image information in response to the computer 

instructions; 

generating undersampled image information in response to the computer 

instructions; 

generating rotated image information in response to the computer instructions; 
generating translated image information in response to the computer instructions; 
generating spatially expanded image information in response to the computer 

instructions; 

generating spatially compressed image information in response to the computer 
instructions; and 

generating warped image information in response to the computer instructions. 
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.153. A process comprising the acts of; 
storing computer instructions; 
generating television image information; and 

generating pattem recognition information in response to the television image 
information and in response to the computer instructions. 

154, A process comprising the acts of: 
storing computer instructions; 

storing digital information in a charge coupled device memory; 
generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 

instructions; 

generating demultiplexed image information in response to the computer 

instructions; 

generating associative information in response to the computer instructions; 

generating VAX bus information in response to the computer instructions; 

generating subpixel information in response to the computer instructions; 

generating video disk information in response to the computer instructions; 

generating three dimensional perspective image information in response to the 
computer instructions; 

generating spatially transformed image information by mapping from memory 
mapped image information stored in an image memory to a display media in response to the 
computer instructions; 

generating wrapped-around vector information in response to the computer 

instructions; 

generating a plurality of channels of image information in response to the 
computer instructions; 

generating classification information in response to the computer instructions; 
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.generating computer-aided manufacturing information in response to the 
computer instructions; 

generating tomographic information in response to the computer instructions; 
generating polar information in response to the computer instructions; and 
generating windowed image information in response to the computer instructions. 

155. A process comprising the acts of: 
storing computer instructions; 

storing digital information in a charge coupled device memory; 
generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 

generating multiplexed image information in response to the computer 

instructions; 

generating demultiplexed image information in response to the computer 

instructions; 

generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
generating video camera image information in response to the computer 

instructions; 

generating infra-red image information in response to the computer instructions; 
generating radar image information in response to the computer instructions; 
generating navigation information in response to the computer instructions; 
storing relational database image information in a relational database memory; 
storing rectangular mosaic image information in the relational database memory; 
generating relational database management information in response to the 
computer instructions; and 
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.generating accessed database information in response to the computer 
instructions, in response to the relational database image information, and in response to the 
relational database management information. 

156. A process comprising the acts of: 



storing computer instructions; 

storing digital information in a charge coupled device memory; 

generating memory output information by accessing the digital information stored 



in the charge coupled device memory in response to the computer instructions; 



generating multiplexed image information in response to the computer 



generating demultiplexed image information in response to the computer 



generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
generating process control image information in response to the computer 



instructions; 

controlling a process in response to the process control image information and in 
response to the computer instructions; 



controlling a machine in response to the computer instructions; 
generating graphic information in response to the computer instructions; 
generating memory mapped image information in response to the computer 



instructions; 

generating overlaid image information in response to the computer instructions, in 
response to the graphic information, and in response to the memory mapped image information; 



instructions; 



instructions; 
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.generating kernel filtered image information in response to the computer 
instructions; and 

generating kernel scaled image information in response to the computer 

instructions. 

157. A process comprising the acts of: 

storing computer instructions; 
generating navigation information; and 

generating pattern recognition information in response to the navigation 
information and in response to the computer instructions. 

158. A process comprising the acts of: 

storing computer instructions; 

storing digital information in a charge coupled device memory; 
generating memory output information by accessing the digital information stored 
in the charge coupled device memory in response to the computer instructions; 



generating associative information in response to the computer instructions; 
generating VAX bus information in response to the computer instructions; 
generating subpixel information in response to the computer instructions; 
generating video disk information in response to the computer instructions; 
storing first stored information in a first memory; 
storing second stored information in a second memory; 
storing third stored information in a third memory; 

generating first processed information with a first processor in response to the 



generating multiplexed image information in response to the computer 



instructions; 



generating demultiplexed image information in response to the computer 



instructions; 



computer instructions and in response to the first stored information; 
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.generating second processed information with a second processor in response to 
the computer instructions and in response to the second stored information; and 

generating third processed information with a third processor in response to the 
computer instructions and in response to the third stored information. 

159. A process comprising the acts of 

storing computer instructions; 
generating camera image information; and 

generating artificial intelligence information in response to the camera image 
information and in response to the computer instructions, 

160. A process as set forth in claim 158, further comprising the acts of: 

storing the first stored information in a first memory portion of a shared memory; 
storing the second stored information in a second memory portion of the shared 

memory; 

storing the third stored information in a third memory portion of the shared 

memory; 

generating the first processed information with the first processor included in a 
time shared processor in response to the computer instructions and in response to the first stored 
information; 

generating the second processed information with the second processor included 
in the time shared processor in response to the computer instructions and in response to the 
second stored information; and 

generating the third processed information with the third processor included in the 
time shared processor in response to the computer instructions and in response to the third stored 
information. 
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.161. A process comprising the acts of: 
storing computer instructions; 
generating infra-red image information; and 

generating artificial intelligence information in response to the infra-red image 
information and in response to the computer instructions. 

162. A process as set forth in claim 158, further comprising the acts of: 

generating television display information in response to the computer instructions; 

displaying a television image in response to the television display information and 
in response to the computer instructions; 

generating service information in response to the computer instructions; and 

displaying a service image in response to the service information and in response 
to the computer instructions. 

163. A process comprising the acts of: 

storing computer instructions; 
generating radar image information; and 

generating artificial intelligence information in response to the radar image 
information and in response to the computer instructions. 

164. A process as set forth in claim 158, fiirther comprising the acts of: 

storing training information; 

displaying a training image in response to the training information and in response 
to the computer instructions; 

storing television network information; and 

operating a television network in response to the television network information 
and in response to the computer instructions. 
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.165. A process comprising the acts of: 
storing computer instructions; 
generating tomographic image information; and 

generating artificial intelligence information in response to the tomographic image 
information and in response to the computer instructions. 

166. A process comprising the acts of: 

storing computer instructions; 
generating sonar image information; and 

generating zoomed image information in response to the sonar image information 
and in response to the computer instructions. 

167. A process comprising the acts of: 

storing computer instructions; 
generating sonar image information; and 

generating artificial intelligence information in response to the sonar image 
information and in response to the computer instructions. 

168. A process as set forth in claim 158, further comprising the acts of: 

storing business information; 

displaying a business image in response to the business information and in 
response to the computer instructions; 

making a business decision in response to the business information and in 
response to the computer instructions; 

storing disk information in a disk memory; and 

generating accessed information by accessing the disk information stored in the 
disk memory in response to the computer instructions. 
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.169. A process comprising the acts of: 
storing computer instructions; 
generating X-ray image information; and 

generating artificial intelligence information in response to the X-ray image 
information and in response to the computer instructions. 

170. A process as set forth in claim 158, further comprising the acts of: 

storing DVD information in a DVD memory; and 

generating accessed information by accessing the DVD information stored in the 
DVD memory in response to the computer instructions. 

1 71 . A process comprising the acts of: 

storing prior pixel image information, the prior pixel image information 
representing a prior image; 

storing next pixel image information, the next pixel image information 
representing a next image; 

generating prior motion vector information in response to the prior pixel image 

information; 

generating next motion vector information in response to the next pixel image 

information; 

generating 64-pixel blocks of spatially interpolated image information in response 
to the prior motion vector information, in response to the next motion vector information, in 
response to the prior pixel image information, and in response to the next pixel image 
information; and 

generating transformed image information in response to the 64-pixel blocks of 
spatially interpolated image information, in response to the prior pixel image information, and in 
response to the next pixel image information. 
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.172. A process as set forth in claim 171, further comprising the act of: 

communicating output image information over an RF data link in response to the 
transformed image information. 

173. A process comprising the acts of: 
storing computer instructions; 
generating X-ray image information; and 

generating zoomed image information in response to the X-ray image information 
and in response to the computer instructions. 

1 87. A process comprising the acts of: 

storing prior pixel image information, the prior pixel image information 
representing a prior image; 

storing next pixel image information, the next pixel image information 
representing a next image; 

generating prior vector information in response to the prior pixel image 

information; 

generating next vector information in response to the next pixel image 
information; and 

generating 64-pixel blocks of temporally interpolated image information in 
response to the prior vector information, in response to the next vector information, in response 
to the prior pixel image information, and in response to the next pixel image information. 

1 88. A process comprising the acts of: 

storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating video camera information with a video camera; 
generating feedback information in response to the computer instructions and in 
response to the video camera information; and 
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.generating zoomed image infomiation in response to the computer instructions 
and in response to the video camera information. 



189. A process comprising the acts of: 
storing computer instructions; 
generating television image information; and 

generating zoomed image information in response to the television image 
information and in response to the computer instructions. 



190. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating radar information; and 

inputting database information into a database memory in response to the 
computer instructions and in response to the radar information. 



191. A process as set forth in claim 158, further comprising the acts of: 

storing digital video disk information in a digital video disk memory; and 
generating accessed information by accessing the digital video disk information 
stored in the digital video disk memory in response to the computer instructions. 



192. A process as set forth in claim 158, further comprising the acts of: 

generating animation information in response to the computer instructions; 
displaying an animated image in response to the animation information; 
storing repair information; and 

displaying a repair image in response to the repair information and in response to 
the computer instructions. 
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. 1 93 . A process comprising the acts of: 
storing computer instructions; 
generating television image information; and 

generating artificial intelligence information in response to the television image 
information and in response to the computer instructions. 

194. A process as set forth in claim 158, further comprising the acts of: 

generating game information in response to the computer instructions; 
displaying a game image in response to the game information and in response to 
the computer instructions; 

storing airline information; 

displaying an airline image in response to the airline information and in response 
to the computer instructions; 

storing real estate information; and 

displaying a real estate image in response to the real estate information and in 
response to the computer instructions. 



1 95. A process comprising the acts of: 

generating data compressed image information; 
storing weight information; 
storing scale factor information; 

generating scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the data compressed 
image information; 

generating transformed image information in response to the scaled weighted 
image information; and 

generating temporally interpolated image information in response to the 
transformed image information. 
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.196. A process comprising the acts of: 
storing computer instructions; 
generating GPS navigation information; and 

generating zoomed image information in response to the GPS navigation 
information and in response to the computer instructions. 



197. A process comprising the acts of: 
storing computer instructions; 
generating camera image information; and 

generating graphic overlaid image information in response to the camera image 
information and in response to the computer instructions. 



198. A process comprising the acts of: 

storing pixel image information in a memory; 

generating subpixel difference image information having subpixel resolution in 
response to the pixel image information and in response to feedback information; and 

generating the feedback information in response to the subpixel difference image 

information. 



199. A process as set forth in claim 198, further comprising the act of: 

communicating output image information over an RF data link in response to the 
pixel image information. 



200. A process as set forth in claim 198, further comprising the acts of: 

generating data compressed image information in response to the pixel image 

information; 

storing weight information; 
storing scale factor information; 
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.generating scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the data compressed 
image information; 

generating transformed image information in response to the scaled weighted 
image information; 

generating spatially interpolated image information in response to the transformed 
image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the feedback image information in response to the temporally 
interpolated image information. 

201 . A process comprising the acts of: 

storing computer instructions; 

generating video camera information with a video camera; 

generating translated image information in response to the computer instructions 
and in response to the video camera information; and 

loading database information into a database memory in response to the computer 
instructions and in response to the video camera information. 

202. A process as set forth in claim 158, further comprising the acts of: 

generating computer aided design information in response to the computer 

instructions; 

displaying a computer aided design image in response to the computer aided 
design information and in response to the computer instructions; 

making a product in response to the computer aided design information and in 
response to the computer instructions; 

storing vehicular information; 

displaying a vehicular image in response to the vehicular information and in 
response to the computer instructions; and 
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.making a vehicle in response to the vehicular information and in response to the 
computer instructions. 

203. A process comprising the acts of: 

storing computer instructions; 

generating infra-red image information; and 

generating graphic overlaid image information in response to the infra-red image 
information and in response to the computer instructions. 

204. A process comprising the acts of: 

storing computer instructions; 
generating camera image information; and 

generating warped image information in response to the camera image 
information and in response to the computer instructions. 

205. A process as set forth in claim 158, further comprising the acts of: 

generating computer aided design information in response to the computer 

instructions; 

displaying a computer aided design image in response to the computer aided 
design information and in response to the computer instructions; 

making a product in response to the computer aided design information and in 
response to the computer instructions; 

storing architectural information; 

displaying an architectural image in response to the architectural information and 
in response to the computer instructions; and 

making an architecture in response to the architectural information and in 
response to the computer instructions. 
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.206. A process comprising the acts of: 
storing computer instructions; 
generating radar image information; and 

generating graphic overlaid image information in response to the radar image 
information and in response to the computer instructions. 

207. A process comprising the acts of: 

storing at least two digital bits of information in each of a plurality of multibit 

memory cells; 

generating accessed digital information in response to the at least two digital bits 
of information stored in each of the plurality of multibit memory cells; and 

generating 64-pixel blocks of image information in response to the accessed 
digital information. 

208. A process as set forth in claim 158, further comprising the acts of: 

generating computer aided design information in response to the computer 

instructions; 

displaying a computer aided design image in response to the computer aided 
design information and in response to the computer instructions; 

making a product in response to the computer aided design information and in 
response to the computer instructions; 

storing integrated circuit process information; 

displaying an integrated circuit process image in response to the integrated circuit 
process information and in response to the computer instructions; and 

making an integrated circuit in response to the integrated circuit process 
information and in response to the computer instructions. 
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.209. A process comprising the acts of: 

storing prior pixel image information, the prior pixel image information 
representing a prior image; 

storing next pixel image information, the next pixel image information 
representing a next image; 

generating prior motion vector information in response to the prior pixel image 

information; 

generating next motion vector information in response to the next pixel image 
information; and 

generating 64-pixel blocks of temporally interpolated image information in 
response to the prior motion vector information, in response to the next motion vector 
information, in response to the prior pixel image information, and in response to the next pixel 
image information. 

210. A process as set forth in claim 158, further comprising the acts of: 

generating seismic information in response to the computer instructions; 
exploring for oil in response to the seismic information; and 
exploring for minerals in response to the seismic information. 

211. A process comprising the acts of: 

generating data compressed 64-pixel blocks of image information; 
storing weight information; 
storing scale factor information; and 

generating 64-pixel blocks of scaled weighted image information in response to 
the weight information, in response to the scale factor information, and in response to the data 
compressed 64-pixel blocks of image information. 
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.212. A process comprising the acts of: 
storing computer instructions; 
generating infra-red image information; and 

generating warped image information in response to the infra-red image 
information and in response to the computer instructions. 

213. A process as set forth in claim 158, ftirther comprising the acts of: 

generating communication information in response to the computer instructions; 

and 

communicating data link information to a remote location over a data link in 
response to the communication information. 

214. A process comprising the acts of: 

storing computer instructions; 

generating tomographic image information; and 

generating graphic overlaid image information in response to the tomographic 
image information and in response to the computer instructions. 

2 1 5. A process comprising the acts of: 

storing computer instructions; 
generating radar image information; and 

generating warped image information in response to the radar image information 
and in response to the computer instructions. 

216. A process as set forth in claim 215, further comprising the acts of: 

generating second radar image information; and 

generating the warped image information in response to the second radar 
image information and in response to the computer instructions. 
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.217. A process comprising the acts of: 
storing computer instructions; 
generating X-ray image information; and 

generating graphic overlaid image information in response to the X-ray image 
information and in response to the computer instructions. 



218. A process comprising the acts of: 
storing computer instructions; 
generating tomographic image information; and 

generating warped image information in response to the tomographic image 
information and in response to the computer instructions. 



219. A process comprising the acts of: 

generating data compressed image information; 

generating scaled weighted image information in response to the data compressed 
image information; 

generating transformed image information in response to the scaled weighted 
image information; and 

generating feedback image information in response to the transformed image 

information. 



220. A process as set forth in claim 219, further comprising the act of: 

communicating data link image information over an RF data link in response to 
the transformed image information. 



221. A process as set forth in claim 215, further comprising the acts of: 
generating camera image information; and 

generating the warped image information in response to the camera 
image information and in response to the computer instructions. 
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.222. A process as set forth in claim 215, further comprising the acts of: 
generating infra-red image information; and 

generating the warped image information in response to the infra-red 
image information and in response to the computer instructions. 

223. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating subpixel vector change information having subpixel resolution in 
response to the prior pixel image information and in response to the next pixel image 
information; and 

generating transformed image information in response to the prior pixel image 
information and in response to the next pixel image information. 

224. A process as set forth in claim 105, fiirther comprising the acts of: 

generating second camera image information; and 

generating the temporally interpolated image information in response to the 
second camera image information and in response to the computer instructions. 

225. A process as set forth in claim 223, fiirther comprising the acts of: 

generating data compressed image information in response to the transformed 
image information; 



and in response to the data compressed image information; and 

generating the prior pixel image information in response to the scaled image 

information. 



storing scale factor information; 

generating scaled image information in response to the scale factor information 
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.226. A process comprising the acts of: 
storing computer instructions; 
generating sonar image information; and 

generating warped image information in response to the sonar image information 
and in response to the computer instructions. 



227. A process as set forth in claim 105, further comprising the acts of: 
generating infra-red image information; and 

generating the temporally interpolated image information in response to the infra- 
red image information and in response to the computer instructions. 



228. A process comprising the acts of: 
storing computer instructions; 
generating television image information; and 

generating graphic overlaid image information in response to the television image 
information and in response to the computer instructions. 



229. A process comprising the acts of: 
storing computer instructions; 
generating X-ray image information; and 

generating warped image information in response to the X-ray image information 
and in response to the computer instructions. 



230. A process as set forth in claim 106, further comprising the acts of: 
generating second infra-red image information; and 
generating the temporally interpolated image information in response to the 
second infra-red image information and in response to the computer instructions. 
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.23 1 . A process comprising the acts of: 
storing computer instructions; 
generating navigation information; and 

generating graphic overlaid image information in response to the navigation 
information and in response to the computer instructions. 

232. A process comprising the acts of: 

storing pixel image information; 

generating 64-pixel blocks of image information in response to the pixel image 

information; 

generating delta subpixel information having subpixel resolution in response to 
the pixel image information and in response to feedback information; and 

generating the feedback information in response to the delta subpixel information. 

233. A process as set forth in claim 232, further comprising the act of: 

communicating data link image information over an RF data link in response to 
the delta subpixel information. 

234. A process as set forth in claim 223, further comprising the acts of: 

generating data compressed image information in response to the transformed 
image information; 

generating spatially interpolated image information in response to the data 
compressed image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the prior pixel image information in response to the temporally 
interpolated image information. 
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.235. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating prior motion vector information in response to the prior pixel image 

information; 

generating next motion vector information in response to the next pixel image 
information; and 

generating multiplexed image information in response to the prior pixel image 
information, in response to the next pixel image information, in response to the prior motion 
vector information, and in response to the next motion vector information. 



236. A process as set forth in claim 235, further comprising the act of: 

communicating data link image information over an RF data link in response to 
the multiplexed image information. 



237. A process as set forth in claim 235, ftirther comprising the acts of 
storing weight information; 
storing scale factor information; 

generating scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the multiplexed image 
information; and 

generating the prior pixel image information in response to the scaled weighted 
image information. 



238. A process comprising the acts of: 

storing a frame of prior pixel image information representing a prior image; 

storing a frame of next pixel image information representing a next image; 

generating subpixel vector change information having subpixel resolution in 
response to the frame of prior pixel image information and in response to the frame of next pixel 
image information; 
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.generating weight information; and 

generating weighted image information in response to the frame of prior pixel 
image information, in response to the frame of next pixel image information, and in response to 
the weight information. 

239. A process as set forth in claim 238, further comprising the act of: 

communicating output image information over an RF data link in response to the 
weighted image information. 

240. A process as set forth in claim 238, further comprising the acts of: 

generating spatially interpolated image information in response to the weighted 
image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the frame of prior pixel image information in response to the 
temporally interpolated image information. 

241 . A process comprising the acts of: 



storing prior pixel image information representing a prior image; 
storing next pixel image information representing a next image; 
generating weight information; 
generating scale factor information; 

writing weight input information into a memory in response to the weight 



storing the weight input information in the memory; and 

generating scaled weighted image information in response to the prior pixel image 



information, in response to the next pixel image information, in response to the scale factor 
information, and in response to the weight input information. 



information; 
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.242. A process as set forth in claim 241, further comprising the act of: 

communicating output image information over an RF data Unk in response to the 
scaled weighted image information. 

243. A process as set forth in claim 241, further comprising the acts of: 

generating spatially interpolated image information in response to the scaled 

weighted image information; 

generating temporally interpolated image information in response to the spatially 

interpolated image information; and 

generating the prior pixel image information in response to the temporally 

interpolated image information. 



244. A process comprising the acts of 

storing a prior 64-pixel block of pixel image information; 

storing a next 64-pixel block of pixel image information; and 

generating a temporally interpolated 64-pixel block of image information by 

temporally interpolating between the prior 64-pixel block of pixel image information and the 

next 64-pixel block of pixel image information. 



245. A process as set forth in claim 244, further comprising the act of: 

communicating output image information over an RF data link in response to the 
temporally interpolated 64-pixel block of image information. 



246. A process as set forth in claim 244, further comprising the acts of: 
storing weight information; 
storing scale factor information; 

generating a 64-pixel block of scaled weighted image information in response to 
the weight information, in response to the scale factor information, and in response to the 
temporally interpolated 64-pixel block of image information; and 
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.generating the prior 64-pixel block of pixel image information in response to the 
64-pixel block of scaled weighted image information. 

247. A process as set forth in claim 244, further comprising the acts of: 

generating a spatially interpolated 64-pixel block of image information in 
response to the temporally interpolated 64-pixel block of image information; 

generating a second temporally interpolated 64-pixel block of image information 
in response to the spatially interpolated 64-pixel block of image information; and 

generating the prior 64-pixel block of pixel image information in response to the 
second temporally interpolated 64-pixel block of image information. 

248. A system as set forth in claim 105, further comprising the acts of: 

generating radar image information; and 

generating the temporally interpolated image information in response to the radar 
image information and in response to the computer instructions. 

249. A process comprising the acts of: 

storing computer instructions; 

generating television image information; and 

generating warped image information in response to the television image 
information and in response to the computer instructions. 

250. A process as set forth in claim 106, further comprising the acts of: 

generating radar image information; and 

generating the temporally interpolated image information in response to the radar 
image information and in response to the computer instructions. 
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.25 1 . A process as set forth in claim 106, further comprising the acts of: 
generating camera image information; and 

generating the temporally interpolated image information in response to the 
camera image information and in response to the computer instructions. 

252. A process comprising the acts of: 

storing computer instructions; 

generating GPS navigation information; and 

generating warped image information in response to the GPS navigation 
information and in response to the computer instructions. 

253. A process as set forth in claim 123, further comprising the acts of: 

generating second camera image information; and 

generating the kemel filtered image information in response to the second camera 
image information and in response to the computer instructions. 

254. A process as set forth in claim 123, further comprising the acts of: 

generating infra-red image information; and 

generating the kemel filtered image information in response to the infra-red 
image information and in response to the computer instructions. 

255. A process comprising the acts of: 

storing computer instructions; 

generating infra-red image information; and 

generating translated rotated image information in response to the infra-red image 
information and in response to the computer instructions. 
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.256. A process as set forth in claim 255, further comprising the acts of: 
generating second infra-red image information; and 

generating the translated rotated image information in response to the second 
infra-red image information and in response to the computer instructions. 

257. A process as set forth in claim 255, fiirther comprising the acts of: 

generating radar image information; and 

generating the translated rotated image information in response to the radar 
image information and in response to the computer instructions. 

258. A process comprising the acts of: 

storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating radar information; and 

generating feedback information in response to the computer instructions and in 
response to the radar information. 

259. A process as set forth in claim 258, fiirther comprising the act of: 

communicating data link image information over an RF data link in response to 
the radar information. 

260. A process as set forth in claim 258, fiirther comprising the acts of: 

generating a data compressed frame of image information in response to the radar 

information. 

261. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 
storing next pixel image information representing a next image; 
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.generating subpixel vector change information having subpixel resolution in 



response to the prior pixel image information and in response to the next pixel image 
information; and 

generating transformed image information in response to the prior pixel image 
information and in response to the next pixel image information. 

262. A process as set forth in claim 261, further comprising the act of: 

communicating output image information over an RF data link in response to the 
transformed image information. 

263. A process as set forth in claim 261, further comprising the acts of: 

generating data compressed image information in response to the transformed 
image information; 

generating second transformed image information in response to the data 
compressed image information; and 

generating the prior pixel image information in response to the second 
transformed image information. 

264. A process comprising the acts of: 

storing computer instructions; 
generating radar image information; and 

generating translated rotated image information in response to the radar image 
information and in response to the computer instructions. 

265. A process as set forth in claim 264, further comprising the acts of: 

generating second radar image information; and 

generating the translated rotated image information in response to the second 
radar image information and in response to the computer instructions. 



8 



- 45 - 




SN 08/464,034 



.266. A system as set forth in claim 123, further comprising the acts of: 
generating radar image information; and 

generating the kemel filtered image information in response to the radar 
image information and in response to the computer instructions. 



267. A process comprising the acts of: 
storing computer instructions; 
generating tomographic image information; and 

generating translated rotated image information in response to the tomographic 
image information and in response to the computer instructions. 



268. A process as set forth in claim 264, further comprising the acts of: 
generating camera image information; and 

generating the translated rotated image information in response to the camera 
image information and in response to the computer instructions. 



269. A process as set forth in claim 264, further comprising the acts of: 
generating infra-red image information; and 

generating the translated rotated image information in response to the infra-red 
image information and in response to the computer instructions. 



270. A process comprising the acts of: 

storing pixel image information in a memory; 

generating subpixel difference information having subpixel resolution by 
subtracting in response to the pixel image information and in response to feedback information; 
generating transformed image information in response to the pixel image 

information; 

generating weight information; 
generating scale factor information; 
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.generating scaled weighted image information in response to the transformed 
image information, in response to the scale factor information, and in response to the weight 
information; and 

generating the feedback information in response to the scaled weighted image 

information. 

271. A process as set forth in claim 270, further comprising the act of: 

communicating output image information over an RF data link in response to the 
scaled weighted image information. 

272. A process as set forth in claim 270, further comprising the acts of: 

generating data compressed image information in response to the transformed 
image information; 

generating the scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the data compressed 
image information; 

generating second transformed image information in response to the scaled 
weighted image information; 

generating spatially interpolated image information in response to the second 
transformed image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the feedback information in response to the temporally interpolated 
image information. 

273. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 
storing next pixel image information representing a next image; 
generating 64-pixel blocks of spatially interpolated image information in response 
to the prior pixel image information and in response to the next pixel image information; 
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.generating transformed image information in response to the 64-pixel blocks of 
spatially interpolated image information, in response to the prior pixel image information, and in 
response to the next pixel image information; 

generating weight information; 

generating scale factor information; 

writing weight input information into a memory in response to the weight 

information; 

storing the weight input information in the memory; and 

generating scaled weighted image information in response to the transformed 

image information, in response to the scale factor information, and in response to the weight 

input information stored in the memory. 

274. A process comprising the acts of: 

storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating radar information; and 

generating artificial intelligence information in response to the computer 
instructions and in response to the radar information. 

275. A process as set forth in claim 273, further comprising the acts of 

generating data compressed image information in response to the scaled weighted 
image information; 

generating second scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the data compressed 
image information; 

generating second transformed image information in response to the scaled 
weighted image information; 

generating 64-pixel blocks of second spatially interpolated image information in 
response to the second transformed image information; 
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.generating 64-pixel blocks of temporally interpolated image information in 
response to the 64-pixel blocks of second spatially interpolated image information; and 

generating the prior pixel image information in response to the 64-pixel blocks of 
temporally interpolated image information. 

276. A process comprising the acts of: 

storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating radar information; 

generating overlaid graphics information in response to the computer instructions 
and in response to the radar information; and 

generating temporally interpolated image information in response to the radar 

information. 

277. A process as set forth in claim 276, further comprising the act of: 

conmiunicating data link image information over an RF data link in response to 
the temporally interpolated image information. 

278. A process as set forth in claim 137, further comprising the acts of: 

generating second camera image information; and 

generating the pattern recognition information in response to the second camera 
image information and in response to the computer instructions. 

279. A process comprising the acts of: 

storing prior pixel image information representing a prior image; 

storing next pixel image information representing a next image; 

generating prior motion vector information in response to the prior pixel image 

information; 
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.generating next motion vector information in response to the next pixel image 

information; 

generating 64-pixel blocks of weighted image information in response to the prior 
pixel image information, in response to the next pixel image information, in response to the prior 
motion vector information, and in response to the next motion vector information; and 

generating transformed image information in response to the 64-pixel blocks of 
weighted image information, in response to the prior pixel image information, and in response to 
the next pixel image information. 

280. A process as set forth in claim 279, further comprising the act of: 

communicating output image information over an RF data link in response to the 
transformed image information. 

281 . A process as set forth in claim 279, further comprising the acts of: 

storing weight information; 
storing scale factor information; 

generating scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the transformed image 
information; 

generating second transformed image information in response to the scaled 
weighted image information; 

generating spatially interpolated image information in response to the second 
transformed image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the prior pixel image information in response to the temporally 
interpolated image information. 
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.301 . A process comprising the acts of: storing computer instructions; 
generating sonar image information; and 

generating translated rotated image information in response to the sonar image 
information and in response to the computer instructions. 

380. A system comprising: 

memory means for storing pixel image information; 

means for generating weight information; 

means for generating scale factor information; and 

means for generating scaled weighted image information in response to the pixel 
image information stored in the memory means, in response to the scale factor information, and 
in response to the weight information. 

381. A system comprising: 

memory means for storing a prior 64-pixel block of image information; 
memory means for storing a next 64-pixel block of image information; and 
means for generating a plurality of temporally interpolated 64-pixel blocks of 

image information between the prior 64-pixel block of image information and the next 64-pixel 

block of image information. 

382. A system comprising: 

memory means for storing first image information; 

means for generating spatially interpolated image information in response to the 
first image information stored in the memory means; 

means for generating subpixel difference image information having subpixel 
resolution by subtracting in response to the first image information stored in the memory means 
and in response to feedback information; 



means for generating weight information; 
weight memory means; 
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.means for writing weight input information into the weight memory means in 
response to the weight information, the weight memory means storing the weight input 
information; 

means for generating weighted image information in response to the weight input 
information stored in the weight memory means and in response to the spatially interpolated 
image information; and 

means for generating the feedback information in response to the weighted image 

information. 

383. A system comprising: 

memory means for storing a prior 64-pixel block of image information; 

memory means for storing a next 64-pixel block of image information; 

means for generating a first temporally interpolated 64-pixel block of image 
information by temporally interpolating between the prior 64-pixel block of image information 
and the next 64-pixel block of image information; 

means for generating a second temporally interpolated 64-pixel block of image 
information by temporally interpolating between the prior 64-pixel block of image information 
and the next 64-pixel block of image information; 

means for generating a third temporally interpolated 64-pixel block of image 
information by temporally interpolating between the prior 64-pixel block of image information 
and the next 64-pixel block of image information; 

means for generating first transformed image information in response to the first 
temporally interpolated 64-pixel block of image information; 

means for generating second transformed image information in response to the 
second temporally interpolated 64-pixel block of image information; and 

means for generating third transformed image information in response to the third 
temporally interpolated 64-pixel block of image information. 
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.385. A process comprising the acts of: 
storing computer instructions; 
generating X-ray image information; and 

generating translated rotated image information in response to the X-ray image 
information and in response to the computer instructions. 

386. A process as set forth in claim 137, further comprising the acts of: 

generating infra-red image information; and 

generating the pattern recognition information in response to the infra-red 
image information and in response to the computer instructions. 

387. A process as set forth in claim 385 137, ftirther comprising the acts of: 

generating radar image information; and 

generating the pattem recognition information in response to the radar 
image information and in response to the computer instructions. 

388. A process comprising the acts of: 

storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating camera information with a camera; and 

generating rotated image information in response to the computer instructions and 
in response to the camera information. 

389. A process as set forth in claim 109, 

wherein the prior motion vector information includes prior frame horizontal-axis 
motion vector information and prior frame vertical-axis motion vector information; and 

wherein the next motion vector information includes next frame horizontal-axis 
motion vector information and next frame vertical-axis motion vector information. 
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.390. A process comprising the acts of: 

storing a frame of pixel image information in a memory; 
generating spatially interpolated image information in response to the frame of 
pixel image information and in response to feedback information; 
generating weight information; 
generating scale factor information; 

generating scaled weighted image information in response to the spatially 
interpolated image information, in response to the weight information, and in response to the 
scale factor information; 

generating reduced resolution image information in response to the scaled 
weighted image information; and 

generating the feedback information in response to the reduced resolution image 

information. 

391 . A process as set forth in claim 390, fiirther comprising the acts of: 

generating data compressed image information in response to the reduced 

resolution image information; 

generating the scaled weighted image information in response to the weight 

information, in response to the scale factor information, and in response to the data compressed 

image information; 

generating transformed image information in response to the scaled weighted 
image information; 

generating second spatially interpolated image information in response to the 
transformed image information; 

generating temporally interpolated image information in response to the second 
spatially interpolated image information; and 

generating the feedback information in response to the temporally interpolated 
image information. 
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.392. A process as set forth in claim 390, further comprising the act of making a building 
product in response to the process. 

393. A process as set forth in claim 159, further comprising the acts of: 

generating second camera image information; and 

generating the artificial intelligence information in response to the second camera 
image information and in response to the computer instructions. 

394. A process as set forth in claim 390, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; and 

generating the spatially interpolated image information in response to the frame of 
pixel image information, in response to the prior frame first field horizontal-axis motion vector 
information, in response to the prior frame first field vertical-axis motion vector information, in 
response to the prior frame second field horizontal-axis motion vector information, in response to 
the prior frame second field vertical-axis motion vector information, in response to the next 
frame first field horizontal-axis motion vector information, in response to the next frame first 
field vertical-axis motion vector information, in response to the next frame second field 
horizontal-axis motion vector information, and in response to the next frame second field 
vertical-axis motion vector information. 

395. A process comprising the acts of: 

storing a prior 64-pixel block of image information; 
storing a next 64-pixel block of image information; 
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.generating a first temporally interpolated 64-pixel block of image information 
between the prior 64-pixel block of image information and the next 64-pixel block of image 
information; 

generating a second temporally interpolated 64-pixel block of image information 
between the prior 64-pixel block of image information and the next 64-pixel block of image 
information; 

generating a third temporally interpolated 64-pixel block of image information 
between the prior 64-pixel block of image information and the next 64-pixel block of image 
information; 

generating first reduced resolution image information in response to the first 
temporally interpolated 64-pixel block of image information; 

generating second reduced resolution image information in response to the second 
temporally interpolated 64-pixel block of image information; and 

generating third reduced resolution image information in response to the third 
temporally interpolated 64-pixel block of image information. 

396, A system as set forth in claim 121, 

wherein the prior vector information includes prior fi-ame first field horizontal- 
axis motion vector information, prior fi-ame first field vertical-axis motion vector information, 
prior frame second field horizontal-axis motion vector information, and prior frame second field 
vertical-axis motion vector information; and 

wherein the next vector information includes next frame first field horizontal-axis 
motion vector information, next frame first field vertical-axis motion vector information, next 
frame second field horizontal-axis motion vector information, and next frame second field 
vertical-axis motion vector information. 

397. A process as set forth in claim 395, fiirther comprising the act of making a vehicle 
product in response to the process. 
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.398. A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating infra-red information with an infra-red sensor; 
generating feedback information in response to the computer instructions; and 
controUing a robot in response to the computer instructions and in response to the 
infra-red information. 

399. A process as set forth in claim 159, fiirther comprising the acts of: 

generating infra-red image information; and 

generating the artificial intelligence information in response to the infra-red 
image information and in response to the computer instructions. 

400. A process as set forth in claim 105, fiirther comprising the act of making a product 
in response to the process. 

401. A process as set forth in claim 159, finther comprising the acts of: 

generating radar image information; and 

generating the artificial intelligence information in response to the radar 
image information and in response to the computer instructions. 

402. A process as set forth in claim 197, further comprising the acts of: 

generating second camera image information; and 

generating the graphic overlaid image information in response to the second 
camera image information and in response to the computer instructions. 

403. A process as set forth in claim 113, fiirther comprising the act of making a product 
in response to the process. 
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,404. A process as set forth in claim 197, flirther comprising the acts of: 
generating infra-red image information; and 

generating the graphic overlaid image information in response to the infra-red 
image information and in response to the computer instructions. 

405. A system as set forth in claim 141, 

wherein the prior vector information includes prior frame first field horizontal- 
axis vector information, prior frame first field vertical-axis vector information, prior frame 
second field horizontal-axis vector information, and prior frame second field vertical-axis vector 
information; and 

wherein the next vector information includes next frame first field horizontal-axis 
vector information, next frame first field vertical-axis vector information, next frame second field 
horizontal-axis vector information, and next frame second field vertical-axis vector information. 

406. A process as set forth in claim 115, fiirther comprising the act of making a 
machined product in response to the process. 

407. A process as set forth in claim 115, fiirther comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 
storing prior frame first field vertical-axis motion vector information; 
storing prior frame second field horizontal-axis motion vector information; 
storing prior frame second field vertical-axis motion vector information; 
storing next frame first field horizontal-axis motion vector information; 
storing next frame first field vertical-axis motion vector information; 
storing next frame second field horizontal-axis motion vector information; 
storing next frame second field vertical-axis motion vector information; and 
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.generating the 64-pixel blocks of spatially interpolated image information in 
response to the prior pixel image information, in response to the next pixel image information, in 
response to the prior frame first field horizontal-axis motion vector information, in response to 
the prior frame first field vertical-axis motion vector information, in response to the prior frame 
second field horizontal-axis motion vector information, in response to the prior frame second 
field vertical-axis motion vector information, in response to the next frame first field horizontal- 
axis motion vector information, in response to the next frame first field vertical-axis motion 
vector information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information. 

408. A process as set forth in claim 197, further comprising the acts of: 

generating radar image information; and 

generating the graphic overlaid image information in response to the radar 
image information and in response to the computer instructions. 

409. A process as set forth in claim 106, further comprising the act of making a product 
in response to the process. 

410. A process as set forth in claim 204, further comprising the acts of: 

generating second camera image information; and 

generating the warped image information in response to the second camera 
image information and in response to the computer instructions. 

41 1. A process as set forth in claim 125, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 
storing prior frame first field vertical-axis motion vector information; 
storing prior frame second field horizontal-axis motion vector information; 
storing prior frame second field vertical-axis motion vector information; 
storing next frame first field horizontal-axis motion vector information; 
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.Storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior pixel 
image information, in response to the next pixel image information, in response to the prior 
frame first field horizontal-axis motion vector information, in response to the prior frame first 
field vertical-axis motion vector information, in response to the prior frame second field 
horizontal-axis motion vector information, in response to the prior frame second field vertical- 
axis motion vector information, in response to the next frame first field horizontal-axis motion 
vector information, in response to the next frame first field vertical-axis motion vector 
information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information; and 

generating the temporally interpolated image information in response to the 
spatially interpolated image information. 

412. A process as set forth in claim 127, fiirther comprising the act of making a product 
in response to the process. 

413. A process as set forth in claim 204, fiirther comprising the acts of: 

generating infra-red image information; and 

generating the warped image information in response to the infra-red 
image information and in response to the computer instructions. 

414. A process as set forth in claim 127, fiirther comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 
storing prior frame first field vertical-axis motion vector information; 
storing prior frame second field horizontal-axis motion vector information; 
storing prior frame second field vertical-axis motion vector information; 
storing next frame first field horizontal-axis motion vector information; 
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.Storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior pixel 
image information, in response to the next pixel image information, in response to the prior 
frame first field horizontal-axis motion vector information, in response to the prior frame first 
field vertical-axis motion vector information, in response to the prior frame second field 
horizontal-axis motion vector information, in response to the prior frame second field vertical- 
axis motion vector information, in response to the next frame first field horizontal-axis motion 
vector information, in response to the next frame first field vertical-axis motion vector 
information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information; and 

generating the transformed image information in response to the spatially 
interpolated image information. 

415. A process as set forth in claim 143, fiirther comprising the act of making a product 
in response to the process. 

416. A process as set forth in claim 204, fiirther comprising the acts of: 

generating radar image information; and 

generating the warped image information in response to the radar 
image information and in response to the computer instructions. 

418. A process as set forth in claim 533, fiirther comprising the acts of: 
generating radar image information; and 

generating the zoomed image information in response to the radar 
image information and in response to the computer instructions. 
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.419. A process as set forth in claim 143, further comprising the acts of: 
generating second infra-red image information; and 

generating the pattern recognition information in response to the second infra-red 
image information and in response to the computer instructions. 

420. A process as set forth in claim 143, ftirther comprising the acts of: 

generating radar image information; and 

generating the pattem recognition inforaiation in response to the radar 
image information and in response to the computer instructions. 

421. A process as set forth in claim 171, fixrther comprising the act of operating a 
business in response to the process. 

422. A system comprising: 

a satellite navigator generating satellite navigation information; 

a data link communicating data link information from a remote location; 

a disk memory storing disk memory information; and 

a display displaying an image in response to the satellite navigation information, 
in response to the data link information, and in response to the disk memory information. 

423. A process as set forth in claim 161, fixrther comprising the acts of 

generating second infra-red image information; and 

generating the artificial intelligence information in response to the second infra- 
red image information and in response to the computer instructions. 

424. A process as set forth in claim 161, fiirther comprising the act of making a 
machined product in response to the process. 
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.425. A process as set forth in claim 161, further comprising the acts of: 
generating camera image information; and 

generating the artificial intelligence information in response to the camera 
image information and in response to the computer instructions. 

426. A process as set forth in claim 195, further comprising the act of generating 
artificial intelligence information in response to the scaled weighted image information. 

427. A process comprising the acts of: 

generating GPS navigation information; 

commxmicating data link information fi-om a remote location with a data link; 
storing disk memory information in a disk memory; and 

displaying an image in response to the GPS navigation information, in response to 
the data link information, and in response to the disk memory information. 

428. A process as set forth in claim 163, further comprising the acts of: 

generating camera image information; and 

generating the artificial intelligence information in response to the camera 
image information and in response to the computer instructions. 

429. A process as set forth in claim 171, further comprising the act of making a product 
in response to the process. 

430. A process as set forth in claim 163, further comprising the acts of: 

generating infira-red image information; and 

generating the artificial intelligence information in response to the infi:'a-red 
image information and in response to the computer instructions. 
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.43 1 . A process as set forth in claim 171, 

wherein the prior motion vector information includes prior frame horizontal-axis 
motion vector information and prior frame vertical-axis motion vector information; and 

wherein the next motion vector information includes next frame horizontal-axis 
motion vector information and next frame vertical-axis motion vector information. 

432. A process as set forth in claim 1 87, fiirther comprising the act of making a 
manufactured product in response to the process set forth in claim 187. 

433. A process as set forth in claim 261, ftirther comprising the acts of: 

generating first data compressed image information by data compressing in 
response to the transformed image information; 

generating commxmicated second data compressed image information with a data 
link in response to the first data compressed image information; 

generating data decompressed image information by data decompressing in 
response to the communicated second data compressed image information; and 

displaying an image in response to the data decompressed image information. 

434. A process as set forth in claim 187, 

wherein the prior vector information includes prior frame first field horizontal- 
axis motion vector information, prior frame first field vertical-axis motion vector information, 
prior frame second field horizontal-axis motion vector information, and prior frame second field 
vertical-axis motion vector information; and 

wherein the next vector information includes next frame first field horizontal-axis 
motion vector information, next frame first field vertical-axis motion vector information, next 
frame second field horizontal-axis motion vector information, and next frame second field 
vertical-axis motion vector information. 
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.435. A process as set forth in claim 203, further comprising the acts of: 
generating second infra-red image information; and 

generating the graphic overlaid image information in response to the second infra- 
red image information and in response to the computer instructions. 

436. A process as set forth in claim 203, further comprising the acts of: 

generating radar image information; and 

generating the graphic overlaid image information in response to the radar 
image information and in response to the computer instructions. 

437. A process as set forth in claim 171, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; and 

generating the 64-pixel blocks of spatially interpolated image information in 
response to the prior pixel image information, in response to the next pixel image information, in 
response to the prior frame first field horizontal-axis motion vector information, in response to 
the prior frame first field vertical-axis motion vector information, in response to the prior frame 
second field horizontal-axis motion vector information, in response to the prior frame second 
field vertical-axis motion vector information, in response to the next frame first field horizontal- 
axis motion vector information, in response to the next frame first field vertical-axis motion 
vector information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information. 
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.438. A process as set forth in claim 203, further comprising the acts of: 
generating camera image information; and 

generating the graphic overlaid image information in response to the camera 
image information and in response to the computer instructions. 

439. A process as set forth in claim 273, further comprising the acts of: 

generating the scaled weighted image information as a first channel of scaled 
weighted image information representing a first perspective of an image in response to the 
transformed image information, in response to the scale factor information, and in response to the 
weight input information and as a second channel of scaled weighted image information 
representing a second perspective of the image in response to the transformed image information, 
in response to the scale factor information, and in response to the weight input information, 
wherein the second perspective of the image is horizontally offset fi-om the first perspective of 
the image; and 

generating multiplexed image information in response to the first channel of 
scaled weighted image information and in response to the second channel of scaled weighted 
image information. 

440. A system as set forth in claim 212, further comprising the acts of: 

generating second infi*a-red image information; and 

generating the warped image information in response to the second infi-a-red 
image information and in response to the computer instructions. 

441. A process as set forth in claim 212, further comprising the acts of: 

generating radar image information; and 

generating the warped image information in response to the radar 
image information and in response to the computer instructions. 
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.442. A process as set forth in claim 212, further comprising the acts of: 
generating camera image information; and 

generating the warped image information in response to the camera 
image information and in response to the computer instructions. 

443. A process as set forth in claim 190, further comprising the acts of: 

storing prior frame horizontal-axis motion vector information; 

storing prior frame vertical-axis motion vector information; 

storing next frame horizontal-axis motion vector information; 

storing next frame vertical-axis motion vector information; 

generating spatially interpolated image information in response to the computer 
instructions, in response to the radar information, in response to the prior frame horizontal-axis 
motion vector information, in response to the prior frame vertical-axis motion vector 
information, in response to the next frame horizontal-axis motion vector information, and in 
response to the next frame vertical-axis motion vector information. 

444. A process as set forth in claim 201, further comprising the act of making a product 
in response to the process. 

445. A process as set forth in claim 187, further comprising the acts of: 

storing prior frame horizontal-axis motion vector information; 

storing prior frame vertical-axis motion vector information; 

storing next frame horizontal-axis motion vector information; 

storing next frame vertical-axis motion vector information; and 

generating the 64-pixel blocks of temporally interpolated image information in 
response to the prior pixel image information, in response to the next pixel image information, in 
response to the prior frame horizontal-axis motion vector information, in response to the prior 
frame vertical-axis motion vector information, in response to the next frame horizontal-axis 
motion vector information, and in response to the next frame vertical-axis motion vector 
information. 
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.446. A process as set forth in claim 201, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; and 

generating 64-pixel blocks of spatially interpolated image information in response 
to the computer instructions, in response to the translated image information, in response to the 
prior frame first field horizontal-axis motion vector information, in response to the prior frame 
first field vertical-axis motion vector information, in response to the prior frame second field 
horizontal-axis motion vector information, in response to the prior frame second field vertical- 
axis motion vector information, in response to the next frame first field horizontal-axis motion 
vector information, in response to the next frame first field vertical-axis motion vector 
information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information. 

447. A process as set forth in claim 204, further comprising the act of making a product 
in response to the process. 

448. A process comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 
storing prior frame first field vertical-axis motion vector information; 
storing prior frame second field horizontal-axis motion vector information; 
storing prior frame second field vertical-axis motion vector information; 
storing next frame first field horizontal-axis motion vector information; 
storing next frame first field vertical-axis motion vector information; 
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.storing next frame second field horizontal-axis motion vector infomiation; 
storing next frame second field vertical-axis motion vector information; and 
generating 64-pixel blocks of spatially interpolated image information in response 
to the prior frame first field horizontal-axis motion vector information, in response to the prior 
frame first field vertical-axis motion vector information, in response to the prior frame second 
field horizontal-axis motion vector information, in response to the prior frame second field 
vertical-axis motion vector information, in response to the next frame first field horizontal-axis 
motion vector information, in response to the next frame first field vertical-axis motion vector 
information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information. 

449. A process as set forth in claim 209, fiirther comprising the act of making a product 
in response to the process. 

450. A process as set forth in claim 209, 

wherein the prior motion vector information includes prior frame first field 
horizontal-axis motion vector information, prior frame first field vertical-axis motion vector 
information, prior frame second field horizontal-axis motion vector information, and prior frame 
second field vertical-axis motion vector information; and 

wherein the next motion vector information includes next frame first field 
horizontal-axis motion vector information, next frame first field vertical-axis motion vector 
information, next frame second field horizontal-axis motion vector information, and next frame 
second field vertical-axis motion vector information. 

451. A process as set forth in claim 107, fiirther comprising the act of making a product 
in response to the process. 
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.452. A process as set forth in claim 279, further comprising the acts of: 

generating a first channel of output image information representing a first 

perspective of an image in response to the transformed image information; and 

generating a second chaimel of output image information representing a second 

perspective of the image in response to the first channel of output image information, wherein the 

second perspective of the image is from a different horizontal displacement than the horizontal 

displacement of the first perspective of the image; and 

generating multiplexed image information in response to the first channel of 

output image information and in response to the second channel of output image information. 

453. A process as set forth in claim 535, fiirther comprising the acts of: 

generating second infra-red image information; and 

generating the zoomed image information in response to the second infra-red 
image information and in response to the computer instructions. 

454. A process as set forth in claim 108, fiirther comprising the act of making a product 
in response to the process. 

455. A process comprising the acts of: 

storing prior frame horizontal-axis motion vector information; 

storing prior frame vertical-axis motion vector information; 

storing next frame horizontal-axis motion vector information; 

storing next frame vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior frame 
horizontal-axis motion vector information, in response to the prior frame vertical-axis motion 
vector information, in response to the next frame horizontal-axis motion vector information, and 
in response to the next frame vertical-axis motion vector information; and 

generating transformed image information in response to the spatially interpolated 
image information. 
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.456. A process as set forth in claim 535, further comprising the acts of: 
generating radar image information; and 

generating the zoomed image information in response to the radar 
image information and in response to the computer instructions. 

457. A process as set forth in claim 120, further comprising the act of making a product 
in response to the process. 

458. A process as set forth in claim 535, further comprising the acts of: 

generating camera image information; and 

generating the zoomed image information in response to the camera 
image information and in response to the computer instructions. 

459. A process as set forth in claim 223, further comprising the act of operating a 
business in response to the process. 

460. A process as set forth in claim 223, further comprising the acts of: 

storing prior frame horizontal-axis motion vector information; 

storing prior frame vertical-axis motion vector information; 

storing next frame horizontal-axis motion vector information; 

storing next frame vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior pixel 
image information, in response to the next pixel image information, in response to the prior 
frame horizontal-axis motion vector information, in response to the prior frame vertical-axis 
motion vector information, in response to the next frame horizontal-axis motion vector 
information, and in response to the next frame vertical-axis motion vector information; and 

generating the transformed image information in response to the spatially 
interpolated image information. 
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.461. A process as set forth in claim 223, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior pixel 
image information, in response to the next pixel image information, in response to the prior 
frame first field horizontal-axis motion vector information, in response to the prior frame first 
field vertical-axis motion vector information, in response to the prior frame second field 
horizontal-axis motion vector information, in response to the prior frame second field vertical- 
axis motion vector information, in response to the next frame first field horizontal-axis motion 
vector information, in response to the next frame first field vertical-axis motion vector 
information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information; and 

generating the transformed image information in response to the spatially 
interpolated image information. 

462. A process as set forth in claim 226, fixrther comprising the act of making a product 
in response to the process. 

463. A process as set forth in claim 107, fiirther comprising the acts of: 

generating second radar image information; and 

generating the temporally interpolated information in response to the second radar 
image information and in response to the computer instructions. 
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.464. A process as set forth in claim 107, further comprising the acts of: 
generating camera image information; and 

generating the temporally interpolated information in response to the camera 
image information and in response to the computer instructions. 

465. A process as set forth in claim 229, further comprising the act of making a product 
in response to the process. 

466. A process as set forth in claim 107, further comprising the acts of: 

generating infra-red image information; and 

generating the temporally interpolated information in response to the infra-red 
image information and in response to the computer instructions. 

467. A process as set forth in claim 124, further comprising the acts of: 

generating second radar image information; and 

generating the kernel filtered image information in response to the second radar 
image information and in response to the computer instructions. 

468. A process as set forth in claim 124, further comprising the acts of: 

generating camera image information; and 

generating the kernel filtered image information in response to the camera 
image information and in response to the computer instructions. 

469. A process as set forth in claim 232, further comprising the acts of: 

storing prior frame horizontal-axis motion vector information; 
storing prior frame vertical-axis motion vector information; 



storing next frame horizontal-axis motion vector information; 
storing next frame vertical-axis motion vector information; and 
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.generating the 64-pixel blocks of image information in response to the pixel 
image information, in response to the prior frame horizontal-axis motion vector information, in 
response to the prior frame vertical-axis motion vector information, in response to the next frame 
horizontal-axis motion vector information, and in response to the next frame vertical-axis motion 
vector information. 

470. A process as set forth in claim 232, fiirther comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; and 

generating the 64-pixel blocks of image information in response to the pixel 
image information, in response to the prior frame first field horizontal-axis motion vector 
information, in response to the prior frame first field vertical-axis motion vector information, in 
response to the prior frame second field horizontal-axis motion vector information, in response to 
the prior frame second field vertical-axis motion vector information, in response to the next 
frame first field horizontal-axis motion vector information, in response to the next frame first 
field vertical-axis motion vector information, in response to the next frame second field 
horizontal-axis motion vector information, and in response to the next frame second field 
vertical-axis motion vector information. 

471 . A process as set forth in claim 235, fiirther comprising the act of making a product 
in response to the process. 
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.472. A process comprising the acts of: 

generating a first channel of output image information representing a first 
perspective of an image; 

generating a second channel of output image information representing a second 
perspective of the image, wherein the second perspective of the image is fi'om a different X-axis 
position than the X-axis position of the first perspective of the image; and 

generating multiplexed image information in response to the first channel of 
output image information and in response to the second channel of output image information. 

473. A process as set forth in claim 235, 

wherein the prior motion vector information includes prior frame first field 
horizontal-axis motion vector information, prior frame first field vertical-axis motion vector 
information, prior frame second field horizontal-axis motion vector information, and prior frame 
second field vertical-axis motion vector information; and 

wherein the next motion vector information includes next frame first field 
horizontal-axis motion vector information, next frame first field vertical-axis motion vector 
information, next frame second field horizontal-axis motion vector information, and next frame 
second field vertical-axis motion vector information. 

474. A process as set forth in claim 455, fiirther comprising the act of making a product 
in response to the process. 

475. A process as set forth in claim 238, fiirther comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 
storing prior frame first field vertical-axis motion vector information; 
storing prior frame second field horizontal-axis motion vector information; 
storing prior frame second field vertical-axis motion vector information; 
storing next frame first field horizontal-axis motion vector information; 
storing next frame first field vertical-axis motion vector information; 
storing next frame second field horizontal-axis motion vector information; 
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.Storing next frame second field vertical-axis motion vector information; 

generating spatially interpolated image information in response to the frame of 
prior pixel image information, in response to the frame of next pixel image information, in 
response to the prior frame first field horizontal-axis motion vector information, in response to 
the prior frame first field vertical-axis motion vector information, in response to the prior frame 
second field horizontal-axis motion vector information, in response to the prior frame second 
field vertical-axis motion vector information, in response to the next frame first field horizontal- 
axis motion vector information, in response to the next frame first field vertical-axis motion 
vector information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information; and 

generating the weighted image information in response to the spatially 
interpolated image information. 

476. A process as set forth in claim 388, fiirther comprising the act of making a product 
in response to the process. 

477. A process as set forth in claim 241, further comprising the acts of: 

storing prior frame horizontal-axis motion vector information; 

storing prior frame vertical-axis motion vector information; 

storing next frame horizontal-axis motion vector information; 

storing next frame vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior pixel 
image information, in response to the next pixel image information, in response to the prior 
frame horizontal-axis motion vector information, in response to the prior frame vertical-axis 
motion vector information, in response to the next frame horizontal-axis motion vector 
information, and in response to the next frame vertical-axis motion vector information; and 

generating the scaled weighted image information in response to the spatially 
interpolated image information. 
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.478. A process as set forth in claim 241, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior pixel 
image information, in response to the next pixel image information, in response to the prior 
frame first field horizontal-axis motion vector information, in response to the prior frame first 
field vertical-axis motion vector information, in response to the prior frame second field 
horizontal-axis motion vector information, in response to the prior frame second field vertical- 
axis motion vector information, in response to the next frame first field horizontal-axis motion 
vector information, in response to the next frame first field vertical-axis motion vector 
information, in response to the next frame second field horizontal-axis motion vector 
information, and in response to the next frame second field vertical-axis motion vector 
information; and 

generating the scaled weighted image information in response to the spatially 
interpolated image information. 

479. A process as set forth in claim 232, wherein at least one of the 64-pixel blocks of 
image information comprises 64-pixels of eight bits per pixel. 

480. A process as set forth in claim 244, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 
storing prior frame first field vertical-axis motion vector information; 
storing prior frame second field horizontal-axis motion vector information; 
storing prior frame second field vertical-axis motion vector information; 
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.storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; 

generating a spatially interpolated 64-pixel block of image information in 
response to the prior 64-pixel block of pixel image information, in response to the next 64-pixel 
block of pixel image information, in response to the prior frame first field horizontal-axis motion 
vector information, in response to the prior frame first field vertical-axis motion vector 
information, in response to the prior frame second field horizontal-axis motion vector 
information, in response to the prior frame second field vertical-axis motion vector information, 
in response to the next frame first field horizontal-axis motion vector information, in response to 
the next frame first field vertical-axis motion vector information, in response to the next frame 
second field horizontal-axis motion vector information, and in response to the next frame second 
field vertical-axis motion vector information; and 

generating the temporally interpolated 64-pixel block of image information in 
response to the spatially interpolated 64-pixel block of image information. 

481 . A process as set forth in claim 539, fiirther comprising the acts of: 

generating second radar image information; and 

generating the zoomed image information in response to the second radar 
image information and in response to the computer instructions. 

482. A process as set forth in claim 539, further comprising the acts of: 

generating camera image information; and 

generating the zoomed image information in response to the camera 
image information and in response to the computer instructions. 
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.483. A process as set forth in claim 539, further comprising the acts of: 
generating infra-red image information; and 

generating the zoomed image information in response to the infra-red 
image information and in response to the computer instructions. 

484. A process as set forth in claim 485, fiirther comprising the act of making a product 
in response to the process. 

485. A process comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; and 

displaying an image in response to the prior frame first field horizontal-axis 
motion vector information, in response to the prior frame first field vertical-axis motion vector 
information, in response to the prior frame second field horizontal-axis motion vector 
information, in response to the prior frame second field vertical-axis motion vector information, 
in response to the next frame first field horizontal-axis motion vector information, in response to 
the next frame first field vertical-axis motion vector information, in response to the next frame 
second field horizontal-axis motion vector information, and in response to the next frame second 
field vertical-axis motion vector information. 

486. A process as set forth in claim 255, fiirther comprising the act of making a disk 
product in response to the process. 
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.487. A process as set forth in claim 206, further comprising the acts of: 
generating second radar image information; and 

generating the graphic overlaid image information in response to the second radar 
image information and in response to the computer instructions. 

488. A process as set forth in claim 206, further comprising the acts of: 

generating camera image information; and 

generating the graphic overlaid image information in response to the camera 
image information and in response to the computer instructions. 

489. A process as set forth in claim 398, further comprising the act of making a product 
in response to the process. 

490. A process as set forth in claim 206, further comprising the acts of: 

generating infra-red image information; and 

generating the graphic overlaid image information in response to the infra-red 
image information and in response to the computer instructions.. 

491. A process as set forth in claim 533, further comprising the acts of: 

generating second camera image information; and 

generating the zoomed image information in response to the second camera 
image information and in response to the computer instructions. 

492. A process as set forth in claim 261, further comprising the act of operating a 
business in response to the process. 

493. A process as set forth in claim 232, further comprising the acts of: 

generating data compressed image information in response to the 64-pixel blocks 
of image information; 

storing weight information; 
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.storing scale factor information; 

generating scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the data compressed 
image information; 

generating transformed image information in response to the scaled weighted 
image information; 

generating spatially interpolated image information in response to the transformed 
image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the pixel image information in response to the temporally interpolated 
image information. 

494. A process as set forth in claim 261, further comprising the acts of: 

storing prior frame first field horizontal-axis motion vector information; 

storing prior frame first field vertical-axis motion vector information; 

storing prior frame second field horizontal-axis motion vector information; 

storing prior frame second field vertical-axis motion vector information; 

storing next frame first field horizontal-axis motion vector information; 

storing next frame first field vertical-axis motion vector information; 

storing next frame second field horizontal-axis motion vector information; 

storing next frame second field vertical-axis motion vector information; 

generating spatially interpolated image information in response to the prior pixel 
image information, in response to the next pixel image information, in response to the prior 
frame first field horizontal-axis motion vector information, in response to the prior frame first 
field vertical-axis motion vector information, in response to the prior frame second field 
horizontal-axis motion vector information, in response to the prior frame second field vertical- 
axis motion vector information, in response to the next frame first field horizontal-axis motion 
vector information, in response to the next frame first field vertical-axis motion vector 
information, in response to the next 
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.frame second field horizontal-axis motion vector information, and in response to the next frame 
second field vertical-axis motion vector information; and 

generating the transformed image information in response to the spatially 
interpolated image information. 

495. A process as set forth in claim 264, fiirther comprising the act of making a building 
product in response to the process. 

496. A process as set forth in claim 270, fiuther comprising the acts of: 

generating data compressed image information in response to the scaled weighted 
image information; 

generating second scaled weighted image information in response to the weight 
information, in response to the scale factor information, and in response to the data compressed 
image information; 

generating second transformed image information in response to the scaled 
weighted image information; 

generating spatially interpolated image information in response to the second 
transformed image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the feedback information in response to the temporally interpolated 
image information. 

497. A process as set forth in claim 109, further comprising the acts of: 

generating data compressed image information in response to the temporally 
interpolated image information; 

generating spatially interpolated image information in response to the data 
compressed image information; 

generating second temporally interpolated image information in response to the 
spatially interpolated image information; and 
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.generating the prior 64-pixel block of image information in response to the 
second temporally interpolated image information. 

498. A process as set forth in claim 267, further comprising the act of making a vehicle 
product in response to the process. 

499. A process as set forth in claim 115, further comprising the acts of: 

generating data compressed 64-pixel blocks of image information in response to 
the 64-pixel blocks of spatially interpolated image information; 

generating 64-pixel blocks of second spatially interpolated image information in 
response to the data compressed 64-pixel blocks of image information; 

generating 64-pixel blocks of temporally interpolated image information in 
response to the 64-pixel blocks of second spatially interpolated image information; and 

generating the prior pixel image information in response to the 64-pixel blocks of 
temporally interpolated image information. 

500. A process as set forth in claim 270, further comprising the act of making a 
manufactured product in response to the process. 

501. A process as set forth in claim 125, further comprising the acts of: 

generating spatially interpolated image information in response to the temporally 
interpolated image information; 

generating second temporally interpolated image information in response to the 
spatially interpolated image information; and 

generating the prior pixel image information in response to the second temporally 
interpolated image information. 
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.502. A process as set forth in claim 127, further comprising the acts of: 

generating data compressed image information in response to the transformed 
image information; 

generating spatially interpolated image information in response to the data 
compressed image information; 

generating temporally interpolated image information in response to the spatially 
interpolated image information; and 

generating the prior pixel image information in response to the temporally 
interpolated image information. 

503. A process as set forth in claim 273, wherein at least one of the 64-pixel blocks of 
spatially interpolated image information comprises 64-pixels of eight bits per pixel. 

504. A process as set forth in claim 533, further comprising the acts of: 

generating infra-red image information; and 

generating the zoomed image information in response to the infra-red 
image information and in response to the computer instructions. 

505. A process as set forth in claim 143, further comprising the acts of: 

generating camera image information; and 

generating the pattern recognition information in response to the camera 
image information and in response to the computer instructions. 

506. A process as set forth in claim 276, further comprising the act of making a 
manufactured product in response to the process. 

507. A process as set forth in claim 163, further comprising the acts of: 

generating second radar image information; and 

generating the artificial intelligence information in response to the second radar 
image information and in response to the computer instructions. 
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.508. A process as set forth in claim 279, further comprising the act of making a 
machined product in response to the process. 

509. A process as set forth in claim 161, further comprising the acts of: 

generating radar image information; and 

generating the artificial intelligence information in response to the radar 
image information and in response to the computer instructions. 

510. A process as set forth in claim 195, further comprising the acts of: 

generating second transformed image information in response to the scaled 
weighted image information; and 

generating the temporally interpolated image information in response to the 
second transformed image information. 



511. A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 

generating first field vector information in response to the first field of image 

information; 

generating second field vector information in response to the second field of 
image information; 

generating a first field of temporally interpolated image information by temporally 
interpolating in response to the first field of image information, in response to the second field of 
image information, in response to the first field vector information, and in response to the second 
field vector information; and 

generating a second field of temporally interpolated image information by 
temporally interpolating in response to the first field of image information, in response to the 
second field of image information, in response to the first field vector information, and in 
response to the second field vector information. 
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.512. A process as set forth in claim 511, comprising the act of: 

generating multiplexed information by multiplexing in response to the first field 
of image information, in response to the second field of image information, in response to the 
first field of temporally interpolated image information, in response to the second field of 
temporally interpolated image information, in response to the first field vector information, and 
in response to the second field vector information. 

513. A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 
storing first field subpixel vector information; 
storing second field subpixel vector information; 

generating a first field of spatially interpolated image information by spatially 
interpolating in response to the first field of image information and in response to the first field 
subpixel vector information; and 

generating a second field of spatially interpolated image information by spatially 
interpolating in response to the second field of image information and in response to the second 
field subpixel vector information. 

514. A process as set forth in claim 513, comprising the act of: 

displaying an image in response to the first field of spatially interpolated image 
information and in response to the second field of spatially interpolated image information. 

515. A process comprising the acts of: 

storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating video camera information with a video camera; and 
generating zoomed image information in response to the computer instructions 
and in response to the video camera information. 
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.516. A process as set forth in claim 515, further comprising the act of: 

generating artificial intelligence information in response to the inertial navigation 
information, in response to the zoomed image information, and in response to the computer 
instructions. 

517. A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 
storing first field vector information; 
storing second field vector information; 

generating a first field of scaled image information by scaling in response to the 
first field of image information, in response to the second field of image information, in response 
to the first field vector information, and in response to the second field vector information; and 

generating a second field of scaled image information by scaling in response to 
the first field of image information, in response to the second field of image information, in 
response to the first field vector information, and in response to the second field vector 
information. 



518. A process as set forth in claim 517, comprising the act of: 

displaying an image in response to the first field of scaled image information and 
in response to the second field of scaled image information. 



519. A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 

generating first field subpixel vector information in response to the first field of 
image information; 

generating second field subpixel vector information in response to the second 
field of image information; 
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.generating a first field of weighted image information by weighting in response to 
the first field of image information, in response to the second field of image information, in 
response to the first field subpixel vector information, and in response to the second field 
subpixel vector information; and 

generating a second field of weighted image information by weighting in response 
to the first field of image information, in response to the second field of image information, in 
response to the first field subpixel vector information, and in response to the second field 
subpixel vector information. 

520. A process as set forth in claim 519, comprising the act of: 

generating multiplexed information by multiplexing in response to the first field 
of image information, in response to the second field of image information, in response to the 
first field of weighted image information, in response to the second field of weighted image 
information, in response to the first field subpixel vector information, and in response to the 
second field subpixel vector information. 

521 . A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 
storing first field vector information; 
storing second field vector information; 

generating a first field of weighted image information by weighting in response to 
the first field of image information and in response to the first field vector information; and 

generating a second field of weighted image information by weighting in response 
to the second field of image information and in response to the second field vector information. 

522. A process as set forth in claim 521, comprising the act of: 

displaying an image in response to the first field of weighted image information 
and in response to the second field of weighted image information. 



- 8 - 88 - 



SN 08/464,034 



.523. A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 

generating first field subpixel vector information in response to the first field of 
image information; 

generating second field subpixel vector information in response to the second 
field of image information; 

generating a first field of transformed image information by transforming in 
response to the first field of image information, in response to the second field of image 
information, in response to the first field subpixel vector information, and in response to the 
second field subpixel vector information; and 

generating a second field of transformed image information by transforming in 
response to the first field of image information, in response to the second field of image 
information, in response to the first field subpixel vector information, and in response to the 
second field subpixel vector information. 

524. A process as set forth in claim 523, comprising the act of: 

generating multiplexed information by multiplexing in response to the first field 
of image information, in response to the second field of image information, in response to the 
first field of transformed image information, in response to the second field of transformed image 
information, in response to the first field subpixel vector information, and in response to the 
second field subpixel vector information. 

525. A process comprising the acts of: 

storing computer instructions; 

generating television image information; and 

generating translated rotated image information in response to the television 
image information and in response to the computer instructions. 
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.526. A process as set forth in claim 525, comprising the act of: 

displaying an image in response to the computer instructions and in response to 
the translated rotated image information. 

527. A process comprising the acts of: 

storing computer instructions; 
generating navigation information; and 

generating translated rotated image information in response to the navigation 
information and in response to the computer instructions. 

528. A process as set forth in claim 527, comprising the act of: 

making a vehicle product in response to the process. 

529. A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 
storing first field motion vector information; 
storing second field motion vector information; 

generating a first field of interpolated image information by interpolating in 
response to the first field of image information, in response to the second field of image 
information, in response to the first field motion vector information, and in response to the 
second field motion vector information; and 

generating a second field of interpolated image information by interpolating in 
response to the first field of image information, in response to the second field of image 
information, in response to the first field motion vector information, and in response to the 
second field motion vector information. 

530. A process as set forth in claim 529, comprising the act of: 

displaying an image in response to the first field of interpolated image information 
and in response to the second field of interpolated image information. 
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.53 1 . A process comprising the acts of: 

storing a first field of image information; 
storing a second field of image information; 

generating first field subpixel motion vector information in response to the first 
field of image information; 

generating second field subpixel motion vector information in response to the 
second field of image information; 

generating a first field of scaled image information by scaling in response to the 
first field of image information and in response to the first field subpixel motion vector 
information; and 

generating a second field of scaled image information by scaling in response to 
the second field of image information and in response to the second field subpixel motion vector 
information. 

532. A process as set forth in claim 53 1 , comprising the act of: 

generating multiplexed information by multiplexing in response to the first field 
of image information, in response to the second field of image information, in response to the 
first field of scaled image information, in response to the second field of scaled image 
information, in response to the first field subpixel motion vector information, and in response to 
the second field subpixel motion vector information. 

533. A process comprising the acts of: 

storing computer instructions; 
generating camera image information; and 

generating zoomed image information in response to the camera image 
information and in response to the computer instructions. 

534. A process as set forth in claim 533, comprising the act of: 

displaying an image in response to the zoomed image information. 
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.535, A process comprising the acts of: 
storing computer instructions; 
generating infra-red image information; and 

generating zoomed image information in response to the infra-red image 
information and in response to the computer instructions. 



536. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating camera information with a camera; and 

generating data compressed image information in response to the computer 
instructions and in response to the camera information. 



537. A process comprising the acts of: 

storing a first field of image information; 

storing a second field of image information; 

storing first field subpixel motion vector information; 

storing second field subpixel motion vector information; 

generating a first field of weighted image information by weighting in response to 
the first field of image information and in response to the first field subpixel motion vector 
information; and 

generating a second field of weighted image information by weighting in response 
to the second field of image information and in response to the second field subpixel motion 
vector information. 



538. A process as set forth in claim 537, comprising the act of: 

displaying an image in response to the first field of weighted image information 
and in response to the second field of weighted image information. 
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.539. A process comprising the acts of: 
storing computer instructions; 
generating radar image information; and 

generating zoomed image information in response to the radar image information 
and in response to the computer instructions. 



540. A process as set forth in claim 539, comprising the act of: 

generating artificial intelligence information by multiplexing in response to the 
zoomed image information and in response to the computer instructions. 

541 . A process comprising the acts of: 

storing a first field of image information; 

storing a second field of image information; 

storing first field subpixel motion vector information; 

storing second field subpixel motion vector information; 

generating a first field of transformed image information by transforming in 
response to the first field of image information, in response to the second field of image 
information, in response to the first field subpixel motion vector information, and in response to 
the second field subpixel motion vector information; and 

generating a second field of transformed image information by transforming in 
response to the first field of image information, in response to the second field of image 
information, in response to the first field subpixel motion vector information, and in response to 
the second field subpixel motion vector information. 



542. A process as set forth in claim 541, comprising the act of: 

displaying an image in response to the first field of transformed image 
information and in response to the second field of transformed image information. 
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.543. A process as set forth in claim 109, 115, 125, 127, 143, 153, 157, 161, 165, 171, 
187, 533, 535, 537, 539, or 541, further comprising the acts of: 



544. A process as set forth in claim 190, 198, 201, 204, 209, 215, 218, 523, 525, 527, or 
529, further comprising the acts of: 

making a first product in response to the process; and 
making a second product in response to the first product. 

545. A process as set forth in claim 223, 226, 232, 235, 238, 244, 249, 252, 255, 513, 
515, 517, 519, or 521, further comprising the acts of: 



546. A process as set forth in claim 258, 261, 267, 270, 273, 276, 385, 390, or 395, 
further comprising the acts of: 



547. A process as set forth in claim 109, 113, 115, 126, 133, 145, 153, 157, 161, 190, 
193, 198, 212, 215, 218, 525, 527, 529, 537, 539, or 541, further comprising the act of making a 
product in response to the process. 

548. A process as set forth in claim 159, 167, 188, 195, 207, 21 1, 231, 238, 241, 244, 
258, 261, 264, 276, 279, 385, 513, 515, 517, 519, or 521, further comprising the act of making a 
product in response to the process. 



making a first product in response to the process; and 
making a second product in response to the first product. 



making a first product in response to the process; 

making a second product in response to the first product; and 

making a third product in response to the second product. 



making a first product in response to the process; 

making a second product in response to the first product; and 

making a third product in response to the second product. 
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.549. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating video camera information with a video camera; and 
inputting database information into a database memory in response to the 
computer instructions and in response to the video camera information. 



550. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating video camera information with a video camera; and 
generating rotated image information in response to the computer instructions and 
in response to the video camera information. 



55 1 . A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating video camera information with a video camera; and 
controlling a robot in response to the computer instructions and in response to the 
video camera information. 



552. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating video camera information with a video camera; 
generating artificial intelligence information in response to the computer 
instructions and in response to the video camera information; and 
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.loading database information into a database memory in response to the computer 
instructions and in response to the video camera information. 

553. A process comprising the acts of: 

storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating radar information; 

generating pattern recognition information in response to the computer 
instructions and in response to the radar information; and 

inputting database information into a database memory in response to the 
computer instructions and in response to the radar information. 

554. A process comprising the acts of: 

storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating radar information; 

generating data compressed image information in response to the computer 
instructions and in response to the radar information; and 

loading database information into a database memory in response to the computer 
instructions and in response to the radar information. 

555. A process comprising the acts of: 

storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating radar information; 

generating spatially interpolated image information in response to the computer 
instructions and in response to the radar information; and 

inputting database information into a database memory in response to the 
computer instructions and in response to the radar information. 
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.556. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating radar information; and 

generating 64-pixel blocks of image information in response to the computer 
instructions and in response to the radar information. 



557. A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating radar information; and 

generating zoomed image information in response to the computer instructions 
and in response to the radar information. 



558. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating radar information; 

generating translated image information in response to the computer instructions 
and in response to the radar information; and 

generating overlaid graphics information in response to the computer instructions 
and in response to the radar information. 



559. A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating radar information; and 

generating warped image information in response to the computer instructions and 
in response to the radar information. 
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.560. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating radar information; and 

controlling a robot in response to the computer instructions and in response to the 
radar information. 



561 . A process comprising the acts of: 

storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating video camera information with a video camera; and 
generating pattern recognition information in response to the computer 
instructions and in response to the video camera information. 

562. A process comprising the acts of: 

storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating video camera information with a video camera; and 
generating feedback information in response to the computer instructions and in 
response to the video camera information. 



563. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating infra-red information with an infra-red sensor; and 
generating data compressed image information in response to the computer 
instructions and in response to the infra-red information. 



- 8 - 98 - 



SN 08/464,034 



.564. A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating infra-red information with an infra-red sensor; and 
generating overlaid graphics information in response to the computer instructions 
and in response to the infra-red information. 



565. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating infra-red information with an infra-red sensor; and 
generating temporally interpolated image information in response to the computer 
instructions and in response to the infra-red information. 



566. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating infra-red information with an infra-red sensor; and 
generating 64-pixel blocks of image information in response to the computer 
instructions and in response to the infra-red information. 



567. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating infra-red information with an infra-red sensor; and 
generating 64-pixel blocks of image information in response to the computer 
instructions and in response to the infra-red information. 
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.568. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating infra-red information with an infra-red sensor; and 
generating warped image information in response to the computer instructions and 
in response to the infra-red information. 



569. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating infra-red information with an infra-red sensor; and 
generating artificial intelHgence information in response to the computer 
instructions and in response to the infra-red information. 



570. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating infra-red information with an infra-red sensor; and 
generating pattern recognition information in response to the computer 
instructions and in response to the infra-red information. 



571 . A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating video camera information with a video camera; and 
generating 64-pixel blocks of image information in response to the computer 
instructions and in response to the video camera information. 
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.572. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating video camera information with a video camera; and 
generating 64-pixel blocks of image information in response to the computer 
instructions and in response to the video camera information. 



573. A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating video camera information with a video camera; and 
generating temporally interpolated image information in response to the computer 
instructions and in response to the video camera information. 



574. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating camera information with a camera; and 

generating zoomed image information in response to the computer instructions 
and in response to the camera information. 



575. A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating camera information with a camera; and 

generating warped image information in response to the computer instructions and 
in response to the camera information 
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.576. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating camera information with a camera; 

generating feedback information in response to the computer instructions and in 
response to the camera information; and 

controUing a robot in response to the computer instructions and in response to the 
camera information. 

577. A process comprising the acts of: 

storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating camera information with a camera; and 
generating artificial intelligence information in response to the computer 
instructions and in response to the camera information. 

578. A process comprising the acts of: 

storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating camera information with a camera; and 

generating feedback information in response to the computer instructions and in 
response to the camera information. 

579. A process comprising the acts of: 

storing computer instructions; 

generating camera information with a camera; and 

generating feedback information in response to the computer instructions and in 
response to the camera information. 
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.580. A process comprising the acts of: 
storing computer instructions; 

generating navigation information in response to the computer instructions; 
generating camera information with a camera; and 

generating spatially interpolated image information in response to the computer 
instructions and in response to the camera information. 



581. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating camera information with a camera; and 

generating temporally interpolated image information in response to the computer 
instructions and in response to the camera information. 



582. A process comprising the acts of: 
storing computer instructions; 

generating GPS navigation information in response to the computer instructions; 
generating camera information with a camera; 

generating pattem recognition information in response to the computer 
instructions and in response to the camera information; and 

generating rotated image information in response to the computer instructions and 
in response to the camera information. 
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.583. A process comprising the acts of: 
storing computer instructions; 

generating inertial navigation information in response to the computer 

instructions; 

generating infra-red information with an infra-red sensor; and 
generating data compressed image information in response to the computer 
instructions and in response to the infra-red information. 
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Computers in February, the public got its first 
glimpse of the ENIAC, a machine built by John Mauchly 
and J. Presper Eckert that improved by 1,000 times on 
the speed of its contemporaries. 
Start of project: 1943 
Completed: 1946 
Programmed: plug board and switches 

Speed: 5,000 operations per second 
Input/output: cards, lights, switches, plugs 
Floor space: 1 ,000 square feet 
Project leaders: John Mauchly and J. Presper Eckert. 

ENIAC 

More from 1946 -> 




ComputorS An inspiring summer school on 
computing at the University of Pennsylvania's Moore 
School of Electrical Engineering stimulated construction 
of stored-program computers at universities and research 
institutions. This free, public set of lectures inspired the 
EDSAC, BINAC, and, later, IAS machine clones like the 
AVIDAC. Here, Warren Kelleher completes the wiring of 
the arithmetic unit components of the AVIDAC at 
Argonne National Laboratory. Robert Dennis installs the 
inter-unit wiring as James Woody Jr. adjusts the 
deflection control circuits of the memory unit. 



AVIDAC 

More from 1946 -> 




Computers IBM's selective Sequence Electronic 
Calculator computed scientific data in public display near 
the company's Manhattan headquarters. Before its 
decommissioning in 1952, the SSEC produced the moon- 
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Compaq PC clone 



With the introduction of Its PC clone, Compaq launched a 
market for IBM-compatible computers that by 1996 had 
achieved a 83-percent share of the personal computer 
market. Designers reverse-engineered the Compaq 
clone, giving it nearly 100-percent compatibility with the 
IBM. 



More from 1983 -> 




Apple Macintosh 



Computers Apple Computer launched the 
Macintosh, the first successful mouse-driven computer 
with a graphic user interface, with a single $1.5 million 
commercial during the 1984 Super Bowl. Based on the 
Motorola 68000 microprocessor, the Macintosh included 
many of the Lisa's features at a much more affordable 
price: $2,500. 

Apple's commercial played on the theme of George 
Orwell's "1984" and featured the destruction of Big 
Brother with the power of personal computing found in a 
Macintosh. Applications that came as part of the package 
included MacPaint, which made use of the mouse, and 
MacWrite, which demonstrated WYSIWYG (What You 
See Is What You Get) word processing. 

More from 1984 




Computers IBM released its PC Jr. and PC-AT. 
The PC Jr. failed, but the PC-AT, several times faster 
than original PC and based on the Intel 80286 chip, 
claimed success with its notable increases in 
performance and storage capacity, all for about $4,000. 
also included more RAM and accommodated high- 
density 1.2-megabyte 5 1/4-inch floppy disks. 



IBM PC Jr. 



More from 1984- 




Connection Machine 



Computers Daniel Hillis of Thinking Machines 
Corp. moved artificial Intelligence a step forward when he 
developed the controversial concept of massive 
parallelism in the Connection Machine. The machine 
used 16,000 processors and could complete several 
billion operations per second. Each processor had its 
own small memory linked with others through a flexible 
network that users could alter by reprogramming rather 
than rewiring. 

The machine's system of connections and switches let 
processors broadcast information and requests for help 
to other processors in a simulation of brainlike 
associative recall. Using this system, the machine could 
work faster than any other at the time on a problem that 
could be parceled out among the many processors. 

More from 1986 -> 



http://www.computerhistory.org/timeline/timeline.php?timeline_category=cmptr 



6/3/2005 



9.4 MOTOROLA INC. "SHOTTKY TTL DATA BOOK" 
CITED IN THE INSTANT APPLICATION 
(TABLE OF CONTENTS^ 
(PAGES 1-1 TO 1-12. 2-1 TO 2-6. 3-1 TO 3-12. 4-1 TO 4-62. AND 9-1 TO 9-5) 




*tOTAinTL:C0MMITMENT:iT0TAi:Ti:rC0Mtt 
l^fOTAL TtLcOMMITMENT*^^^ 
fiL fSbTAL TTL COMMITMENt^f OTALTTt 

"inrEicoMMfTMEm 

nTMENT»TOt>| 
TMENT^TOT 

^^ITME^IT•^ 

MITMENT* 
ENT •TOT 

FMEhrrii 

4ltMENT« 
NT»TOT>S 
Effr«Tdl 
TMENTO 
FITMENT 1 
•Nt*trOT/! 
lENT^TOl 
itMENT»l 
MITMENT4 
ENT«TOT>s 
ITMENt^TC 
jMMITMENT*! 
COMMITMENT « 
» COMMITMENT • TOT^ 



?»totai;ttlco» 

•tdTALTTtiC^ 
i'ifOTAt.TT'' 
ftli^OTAL^ 
0.fAl--»T67 
►jdtAtlT] 
(^■itOTALI 
ftt^tOTAi 
atTAL»TO 
•^tdTAi-T 

ifyroTAL 

AL«TOtA 
OTAL-TO 

•jTOTALf 
lliVTOTAU 
/^L«TOTA 
0TAL>TO 
•TOTAL TT 
liVrOTALTt! 
FAL •TOTAL T. 
OTAL •TOTAL tl 
•tOTALTTLCOMMI 



I 



iLCOMMITI 
MMITME^rr 
^OMMITMEN' 
^ "OMMITME 
^'^MMltl 





L •TOTAL TTL COMMITMENT •TOTAL TTL COMMITMENT •TOTAL TTL COMMITMENT • JC 
rAL •TOTAL TTL COMMITMENT •TOTAL TTL COMMITMENT •TOTAL TTL COMMITMENT • 1 
0TAL»TOTAL TTL COMMITMENT •TOTAL TTL COMMITMENT •TOTALTTLCOMMITMENT * 



I 



Selection Information 
LS/ALS/FAST 

Circuit Characteristics 

Design Considerations 
Symbol Definitions and Testing 

LS Data Sheets 
ALS Data Sheets 
FAST Data Sheets 
RAM/PROM Data Sheets 
Reliability Data 



SCHOTTKY TTL 




Package Outlines 




M) MOTOROLA 

SCHOTTKY TTL 



Prepared by 
Technical Information Center 



Low Power Schottky (LSTTL) has become the industry standard logic in recent years, replacing 
the original 7400 TTL with lower power and higher speeds. In addition to offering the standard 
LS TTL circuits, Motorola offers the Advanced Low Power Schottky TTL family (ALS) and the 
FAST Schottky TTL family. Complete specifications for each of these families are provided in 
data sheet form. Functional selector guides not only provide an overview of already introduced 
devices but planned introduction dates of new products. 

This book also provides data sheets for TTL RAMs/PROMs and information regarding circuit 
characteristics, design considerations and testing, reliability data and package outlines. 

Motorola reserves the right to make changes to any product herein to improve reliability, 
function or design. Motorola does not assume any liability arising out of the application or use 
of any product or circuit described herein; neither does it convey any license under its present 
patent rights nor the rights of others. 



Series D 
Third Printing 

®1983, Semiconductor Components Sector 
Previous Edition 'S'ISSI 
"All Rights Reserved" 



MOSAIC and SOIC are trademarKs of Motorola Inc. 
FAST is a trademark of Fairchitd Camera and lr>strument Corporation. 



MOTOROLA SCHOTTKY TTL DEVICES 



CONTENTS 



Page 

ALPHA/NUMERICAL INDEX OF DEVICES. ii 

CHAPTER 1 — SELECTION INFORMATION, LS/ALS/FAST M 

CHAPTER 2 — CIRCUIT CHARACTERISTICS 2-1 

Family Characteristics 2-2 

LS TTL 2-2 

ALS TTL ; 2-2 

FAST TTL 2-2 

Circuit Features — 2-2 

Input Configuration 2-3 

Input Characteristics 2-3 

Output Configuration ; 2-4 

Output Characteristics 2-4 

AC Switching Characteristics : 2-5 

CHAPTER 3 — DESIGN CONSIDERATIONS, SYMBOL DEFINITIONS AND TESTING : 3-1 

DESIGN CONSIDERATIONS 3-2 

Selecting TTL Logic 3-2 

Noise Immunity 3-2 

Power Consumption 3-2 

Fan-In and Fan-Out 3-3 

Wired-OR Applications 3-4 

Unused Inputs 3-5 

Input Capacitance ; .3-5 

Line Driving 3-5 

Output Rise and Fall Times 3-5 

Interconnection Delays 3-5 

Absolute Maximum Ratings 3-6 

DEFINITION OF SYMBOLS AND TERMS 3-7 

Currents 3-7 

Voltages- 3-7 

AC Switching Parameters and Waveforms 3-8 

TESTING....... 3-10 

DC Test Circuits 3-10 

AC Test Circuits 3-11 

CHAPTER 4 — LS DATA SHEETS 4-1 

CHAPTER 5 ^ ALS DATA SHEETS 5-1 

CHAPTER 6 ^ FAST DATA SHEETS 6-1 

CHAPTER 7 — RAM/PROM DATA SHEETS 7-1 

CHAPTER 8 — RELIABILITY DATA 8-i 

High-Reliability Standard Programs ^ 8-2 

The "Better" Program — 8-4 

"RAP" Reliability Audit Program .8-6 

CHAPTER 9 — PACKAGE OUTUNES 9-1 



MOTOROLA SCHOTTKY TTL DEVICES 



^ ALPHANUMERIC INDEX OF DEVICES 



Device Description Page 
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MCM7681,A 1024 X 8 Bit Programmable Read Only Memories , 7-14 

MCM7685,A 2048 X 4 PROM, 3-State 7-.18 

MCM76161,A 2048 X 8 PROM, 3-State 7-22 

MCM9341 5 1 024 X 1 RAM , Open Collector 7-26 

MCM93422 25.6 X 4 RAM , 3-State 7-30 

MCM93L422 256 X 4 RAM , 3-State 7-30 

MCM93425 1024 X 1 Ram, 3-State 7-35 

SN54ALS/74ALS00 Quad 2-lnput NAND Gate 5-2 

SN54ALS/74ALS02 Quad 2-lnput NOR Gate 5-4 

SN54ALS/74ALS03 Quad 2-lnput NANO Gate, Open-Collector 5-6 

SN54ALS/74ALS04 HEX Inverter 5-8 
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SN54ALS/74ALS05 HEX Inverter, Open-CoHector 5-10 

SN54ALS/74ALS08 Quad 2-lnput AND Gate 5-12 

SN54ALS/74ALS09 Quad 2-lnput AND Gate, Open-Collector 5-14 

SN54ALS/74ALS10 Triple 3-lnput NAND Gate .5-16 

SN54ALS/74ALS1 1 Triple 3-lnput AND Gate 5-18 

SN54ALS/74ALS1 2 Triple 3-lnput NAND Gate, Open-Collector 5-20 

SN54ALS/74ALS1 5 Triple 3-lnput AND Gate, Open-Collector 5-22 

SN54ALS/74ALS20 Dual 4-Input NAND Gate 5-24 

SN54ALS/74ALS21 ' Dual 4-lnput AND Gate 5-26 

SN54ALS/74ALS22 Dual 4-lnput NAND Gate, Open-Collector 5-28 

SN54ALS/74ALS27 Triple 3-lnput NOR Gate 5-30 

SN54ALS/74ALS37 Quad 2-lnput NAND Buffer 5-32 

SN54ALS/74ALS38 Quad 2-lnput NAND Buffer, OpenrCollectar 5-34 

SN54ALS/74ALS74 Dual D Flip Flop 5-36 

SN54ALS/74ALS157 Quad 2-lnput Multiplexer/Non-lnverting 5-38 

SN54ALS/74ALS158 Quad 2-lnput Multiplexer/Inverting 5-38 

SN54ALS/74ALS160 BCD Decade Counter/Asynchronous Reset (9310 Type) 5-42 

SN54ALS/74ALS161 4-Bit Binary Counter, Asynchronous Reset (9316 Type) 5-42 

SN54ALS/74ALS162 BCD Decade Counter/Synchronous Reset 5-42 

SN54ALS/74ALS1 63 4-Bit Binary Counter/Synchronous Reset 5-42 

SN54ALS/74ALS190 Up/Down Decade Counter 5-51 

SN54ALS/74ALS191 Up/Down Binary Counter 5-51 

SN54ALS/74ALS192 Up/Down Decade Counter w/Clear 5-58 

SN54ALS/74ALS193 Up/Down Binary Counter w/Clear 5-58 

SN54ALS/74ALS240 Octal Bus/Line Oriver/lnverting/3-State 5-65 

SN54ALS/74ALS241 Octal Bus/Line Oriver/3-State 5-65 

SN54ALS/74ALS242 Quad Bus Transceiver/lnverting/3-State 5-68 

SN54ALS/74ALS243 Quad Bus Transceiver/Non-lnverting/3-State 5-68 

SN54ALS/74ALS244 Octal Driver/No n-lnverting/3rState 5-71 

SN54ALS/74ALS245 Octal Bus Transceiver/Non-lnverting/3-State 5-74 

SN54LS/74LS00 Quad 2-Input NAND Gate 4-2 

SN54LS/74LS01 Quad 2-lnput NAND Gate, Open-Collector 4-3 

SN54LS/74LS02 Quad 2-lnput NOR Gate 4-4 

SN54tS/74LS03 Quad 2-lnput NAND Gate, Open-Collector. 4-5 

SN54LS/74LS04 Hex Inverter 4-6 

SN54LS/74LS05 Hex Inverter, Open-Collector 4-7 

SN54LS/74LS08 Quad 2-Jnput AND Gate : 4-8 

SN54LS/74LS09 Quad 2-lnput AND Gate, Open Collector 4-9 

SN54LS/74LS10 Triple 3-lnput NAND Gate 4-10 

SN54LS/74LS1 1 Triple 3-Input AND Gate 4-11 

SN54LS;74LS12 Triple 3-lnput NAND Gate, Open-Collector 4-12 

SN54LS/74LS13 Dual 4-Oual Schmitt Trigger 4-13 

SN54US/74LS14 Hex Schmitt Trigger . , 4-13 

SN54LS/74LS15 Triple 3-Input AND Gate, Open-Collector 4-16 

SN54LS/74LS20 Dual 4-lnput NAND Gate : 4-17 

SN54LS/7.4LS21 Dual 4-lnput AND Gate 4-18 

SN54LS/74LS22 Dual 4-lnput NAND Gate, Open-Collector : 4-19 

SN54LS/74LS26 Quad 2-lnput NAND Buffer, Open-Collector 4-20 

SN54LS/74LS27 Triple 3-lnput NOR Gate 4-21 

SN54LS/74LS28 Quad 2-lnput NOR Buffer ; 4-22 

SN54LS/74LS30 8-lnput NAND Gate. , 4-23 

SN54LS/74LS32 Quad 2-lnput OR Gate 4-24 

SN54LS/74LS33 Quad 2-lnput NOR Buffer, Open-Collector 4-25 

SN54LS/74LS37 Quad 2-lnput NAND Buffer ; 4-26 

SN54LS/74LS38 Quad 2-lnput NAND Buffer, Open Collector 4-27 
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SN54LS/74LS40 
SN54LS/74L.S42 
SN54LS/74LS47 
SN54LS/74LS48 
SN54LS/74LS49 

SN54LS/74LS51 

SN54LS/74LS54 

SN54LS/74LS55 

SN54LS/74LS73A 

SN54LS/74LS74A 

SN54LS/74LS75 

SN54LS/74LS76A 

SN54LS/74LS77 

SN54LS/74LS78A 

■SN54LS/74LS83A 

SN54LS/74LS85 
SN54LS/74LS86 
SN54LS/74LS90 
SN54LS/74LS91 
SN54LS/74LS92 

SN54LS/74LS93 

SN54LS/74LS95B 

SN54LS/74LS107A 

SN54LS/74LS109A 

SN54LS/74LS112A 

SN54L$/74LS113A 

SN54LS/74LS114A 

SN54LS/74LS122 

SN54LS/74LS123 

SN54LS/74LS125A 

SN54LS/74LS126A 

SN54LS/74LS132 

SN54LS/74LS133 

SN54LS/74LS136 

SN54LS/74LS137 

SN54LS/74LS138 
SN541.S/74LS139 
SN54US/74LS145 
SN54LS/74LS147 
SN54LS/74LS148 

SN54LS/74LS151 
SN54LS/74LS153 
SN54LS/74LS155 
SN54LS/74LS156 
SN54LS/74LS157 

SN54LS/74LS158 

SN54LS/74LS160A 

SN54LS/74LS161A 

SN54LS/74LS162A 

SN54LS/74LS163A 

SN54LS/74LS164 

SN54LS/74LS165 

SN54LS/74LS166 

SN54LS/74LS168A 

SN54LS/74LS169A 



Dual 4-tnput NAND Buffer 

1- of-10 Decoder ' ^ 

BCD to 7-Segnnent Decoder/Driver, Open-Collector ' ' 4.32 

BCD to 7-Segment Decoder/Driver , : . , [ . . 4-35 

BCD to 7-Segment Decoder/Driver, Open-Collector ] . | [ 4.35 

Dual AND-OR-INVERT Gate . 4,39 

3- 2-2-3-lnput AND-OR-INVERT Gate. [ , [ [ 4.4Q 

2- Wide 4-lnput AND-OR-INVERT Gate ^ 4-4i 

Dual JK Flip-Flop ^ ^ 4_42 

Dual D Fiip-Fiop " ^ ^ 4.45 

4- Btt Bi-Stable Latch with 0 and U 4.43 

Dual JK Fllp-Flop ; ^ 4,52 

4-Bit Bi-Stable Latch with Q ^ . ' i ! 4-48 

Dual JK Flip-Flop 4,54 

4-Bit Full Adder ^ " i * i . 4-56 

4-Bit Magnitude Comparator 

Quad Exclusive OR Gate . ] [ [ . . , . , . 4-63 

Decade Counter . . . . , . . . , [ 4-64 

8-Bit Shift Register 4-70 

Divide-by-1 2 Counter [ [ . , , . , [ , , , 4-64 

4-Bit Binary Counter 4,54 

4-Bit Shift Register 4-72 

Dual JK Flip-Flop . . , ...... . 4-76 

Dual JK Edge-Triggered Flip-Flop ..].........[... 4-78 

Dual JK Edge-Triggered Flip-Flop * * 4.30 

Dual JK Edge-Triggered Flip-Flop , 4.32 

Dual JK Edge-Triggered Flip-Flop * * ' 4.34 

Retriggerable Mdnostable Multivibrator [ . . . . , 4-86 

Retriggerable Mohostable Multivibrator ,.....[...... 4-86 

Quad 3-State Buffer, Low Enable 4-93 

Quad 3-State Buffer, High Enable 4.93 

Quad 2-lnput Schmitt Trigger . . ; * [ 4.95 

13-!nput NAND Gate ^ . 4-93 

Quad Exclusive OR Gate, Open-Collector . , [ , . . . . . . . . 4-99 

3- Line to 8-Line Decoder/Demultiplexer ! . ! ! * 4-100 

Vof-8 Decoder/Demultiplexer 4,^02 

Dual 1-of-4 Decoder/Demuitiplexer . . . ; ; 4-105 

l-of-10 Decoder/Driver, Open-Collector 4-108 

10-Input to 4-Line Priority Encoder ,."4-111 

8-lnput to 3-Line Priority Encoder 4-1 1 1 

8-lnput Multiplexer 4-115 

Dual 4-lnput Multiplexer ."..4-118 

Dual 1-of-4 Decoder/Demuitiplexer 4.121 

Dual 1-of-4 Decoder/Demultiplexer, Open-Collector ; 4-121 

Quad 2-lnput Multiplexer, Noninverting '. 4-125 

Quad 2-lnput Multiplexer, Inverting 4-128 

BCD Decade Counter, Asynchronous Reset (9310 Type) 4-131 

4- Bit Binary Counter, Asynchronous Reset {9316 Type) 4-131 

BCD Decade Counter, Synchronous Reset: 4-131 

4-Bit Binary Counter, Synchronous Reset 4-131 

8-Bit Shift Register, Serial-ln/Parallel Out 4-137 

8-Bit Shift Register, Parallel-ln/Serial-Out 4-141 

8-Bit Shift Register, Parallel-ln/Serial-Out 4-144 

Up/Down Decade Counter 4.143 

Up/Down Binary Counter 4.143 
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SN54LS/74LS170 4x 4 Register RIe, Open-Collector 4-153 

SN54LS/74LS173A 4-Bit D-Type Register, 3-State 4-157 

SN54LS/74LS174 Hex D-Type Rip-FIop with Clear 4-161 

SN54LS/74LS175 Quad D-Type Flip-Fiop with Clear. 4-164 

SN54LS/74LS181 4-Bit ALU 4-167 

SN54LS/74LS182 Carry Lookahead Generator 4-173 

SN54LS/74LS183 Dual Carry-Save Full Adder 4-177 

SN54LS/74LS190 Up/Down Decade Counter 4-179 

SN54LS/74LS191 Up/Down Binary Counter 4-179 

SNS4LS/74LS192 Up/Down Decade Counter. 4-186 

SN54LS/74LS193 Up/Down Binar/ Counter 4-186 

SN54LS/74LS194A 4-Bit Right/Left Shift Register 4-192 

SN54LS/74LS195A 4-Bit Shift Register (9300 Type) 4-196 

SN54LS/74LS196 Decade Counter , 4-200 

SN54LS/74LS1 97 4-Bit Binary Counter 4-200 

SN54LS/74LS221 Dual Monostable Multivibrator 4-206 

SN54LS/74LS240 Octal Inverting Bus/Line Driver 4-21 1 

SN54LS/74LS241 Octal Bus Line Driver 4-21 1 

SN54LS/74LS242 Quad Bus Transceiver, Inverting 4-214 

SN54LS/74LS243 Quad Bus Transceiver, Noninverting 4-21 4 

SN54LS/74LS244 Octal 3-State Driver, Noninverting 4-21 1 

SN54LS/74LS245 Octal Bus Transceiver, Noninverting 4-217 

SN54LS/74LS247 BCD to 7-Segment Decoder/Driver, Open-Collector 4-219 

SN54LS/74LS248 BCD to 7-Segment Decoder/Driver 4-219 

SN54LS/74LS249 BCD to 7-Segment Decoder/Driver, Open-Collector 4-21 9 

SN54LS/74LS251 8-lnput Multiplexer, 3-State 4-225 

SN54LS/74LS253 Dual 4-lnput Multiplexer, 3-State 4-229 

SN54LS/74LS256 Dual 4-Bit Addressable Latch 4-232 

SN54LS/74LS257A Quad 2-lnput Multiplexer, 3-State 4-236 

SN54LS/74LS258A Quad 2-lnput Multiplexer, 3-State 4-236 

SN54LS/74LS259 8:-Bit Addressable Latch (9334) 4-239 

SN54LS/74LS260 Dual 5-lnput NOR Gate 4-243 

SN54LS/74LS266 Quad Exclusive NOR Gate, Open-Collector 4-244 

SN54LS/74LS273 Octal D-Type Flip-Flop with Clear : 4-245 

SN54LS/74LS279 Quad Set-Reset Latch 4-248 

SN54LS/74LS280 9-Bit Odd/Even Parity Generator/Checker 4-249 

SN54LS/74LS283 4.8it Full Adder (Rotated LS83A) 4-251 

SN54LS/74LS290 Decade Counter 4-254 

SN54LS/74LS293 4-Binary Counter 4-254 

SN54LS/74LS295A 4-Bit Shift Register, 3-State 4-259 

SN54LS/74LS298 Quad 2-lnput Multiplexer with Output Register : . . 4-263 

SN54LS/74LS299 8-Bit Shift/Storage Register, 3-State 4-266 

SN54LS/74LS322A 8-8it Shift Register with Sign Extend 4-269 

SN54LS/74LS323 8-Bit Universal Shift/Storage Register, 3-State 4-272 

SN54LS/74LS348 8-lnput to 3-Line Priority Encoder, 3-State 4-276 

SN54LS/74LS352 Dual 4-lnput Multiplexer 4-279 

SN54LS/74LS353 Dual 4-lnput Multiplexer, 3-State LS352 . . . : • — 4-282 

SN54LS/74LS365A Hex Buffer with Common Enable, 3-State • • ; - 4-286 

SN54LS/74LS366A Hex inverter with Common Enable, 3-State • • • 4-286 

SN54LS/74LS367A Hex Buffer, 4-Bit and 2-Bit, 3-State ' • 4-286 

SN54LS/74LS368A Hex Inverter, 4-Bit and 2-Bit, 3-State 4-286 

SN54LS/74LS373 Octal Transparent Latch, 3-State 4-288 

SN54LS/74LS374 Octal D-Type Flip-Flop, 3-State . 4-288 

SN54LS/74LS375 4.8it Br-Stable Latch with Q and Q 4-293 

V SN54LS/74LS377 Octal D-Type Flip-Flop with Enable . , 4-296 
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SN54LS/74LS378 
SN54LS/74LS379 
SN54LS/74LS385 
SN54LS/74LS386 
SN54LS/74LS390 

SN54LS/74LS393 
SN54LS/74LS395 
SN54LS/74LS398 
SN54LS/74LS399 
SN54LS/74LS490 

SN54LS/74LS540 
SN54LS/74LS541 
SN54LS/74LS568 
SN54LS/74LS569 
SN54tS/74LS604 

SN54LS/74LS605 
SN54LS/74LS606 
SN54LS/74LS607 
SN54LS/74LS620 
SN541.S/74LS621 

SN54LS/74LS622 
SN54LS/74LS623 
SN54LS/74LS640 
SN54LS/74LS641 
SNi54LS/74LS642 

SN54LS/74LS643 
SN54US/74LS644 
SN54LS/74LS645 
SN54LS/74LS668 
SN54LS/74LS669 

SN54LS/74LS670 
SN54LS/74LS673 
SN54LS/74LS674 
SN54LS/74LS682 
SN54LS/74LS683 

SN54LS/74LS684 
SN54LS/74LS685 
SN54LS/74LS686 
SN54LS/74LS687 
SN54LS/74LS688 

SN54LS/74LS689 

SN54LS/74LS716 

SN54LS/74LS718 

SN74LS724 

SN54LS/74LS748 

SN74LS783 

SN54LS/74LS795 

SN54LS/74LS796 

SN54LS/74LS797 

SN54LS/74LS798 

SN54LS/74LS848 



HiBX D-Type Flip-Flop with Enable ^-g^ 

4-Bit D-Type Flip-Flop with Enable 4.796 

Quadruple Serial Adder/Subtracter , [ . . , ] [ . . . . . 4.300 

Quad Exclusive OR Gate ......,..[,] 4 303 

Dual Decade Counter '.^^ 

4-304 

Dual 4-Bit Binary Counter . . 

4.Btt Shift, Register, 3-State ^ ■ ' .\ 4,303 

Quad 2-lnput Multiplexer with Output Register , . . . , , . . . , , 4.372 

Quad 2-lnput Multiplexer with Output Register . . . , , . . . . . 4-312 

Dual Decade Counter ^ 

4-315 

Octal Inverting Bus/Line Driver ^2^Q 

Octal Bus/Line Driver 4-318 

Decade Up/Down Counter, 3-State /x-32^ 

Binary Up/Down Counter, 3-State .,...][,..[.[.[[[ 4!32i 

1 6-to-8 Multiplexer, 3-State /,..,.,.[...,,[■ 4-326 

16-to-8 Multiplexer, Open Collector 4 

16-to-8 Multiplexer, 3-State [ ] [ [ ^'^26 

16-to-8 Multiplexer, Open-Collector 4!326 

Octal Transceiver with Storage, 3-State 4^330 

Octal Transceiver with Storage, Open-Collector ^ . 4-330 

Octal Transceiver with Storage, Open-Collector 4,330 

Octal Transceiver with Storage, 3-State 4-330 

Octal Bus Transceiver with 3-State Output • 4^334 

Octal Bus Transceiver with 3-State Output 4-334 

Octal Bus Transceiver with 3-State Output %.......[...[.[ 4-334 

Octal Bus Transceiver, True, Inverting, 3-State 4,334 

Octal Bus Transceiver, True, Inverting, Open-Collector 4.334 

Octal Bus Transceiver with 3-State Output 4-334 

Synchronous 4-Bit Up/Down Decade Counter 4.333 

Synchronous 4-Bit Up/Down Binary Counter 4^333 

4x4 Register RIe, 3-State 4 343 

16-Bit Shift Register, 3-State /^.^ 

16-Bit Shift Register, 3-State 4.347 

8-Bit Magnitude Comparator, 3-State 4^35 1 

S-Bit Magnitude Comparator, Open-Collector 4I351 

8-Bit Magnitude Comparator, 3-State 4.35^ 

8-Bit Magnitude Comparator, Open-Collector . ^ . , ] . . [ . , [ [ , , 4-357 

8-Bit Magnitude Comparator with Enable, 3-State 4-357 

8-Bit Magnitude Comparator with Enable, Open-Collector. . . , , , . , . , , [ . . . . . . 4^351 

8-Bit Magnitude Comparator, 3-State . . , . . . . . . [ [ 4.357 

8-Bit Magnitude Comparator, Open-Collector " . .T. . . .T . r. . r: , ■ " " 4:357 

Programmable Decade Counter (MC401 6) ! 4*358 

Programmable Binary Counter (MC4018) ,,...,...]...,.[ 4^353 

Voltage Controlled Oscillator 4-369 

8-lnput to 3-Line Priority Encoder (Glitchless) i 4-1 7 1 

Synchronous Address Multiplexer (MC6883) , 4.372 

Octal Buffer (81LS95), 3-St3te 4.397 

Octal Buffer (81 LS96), 3-State 4.397 

Octal Buffer (81 LS97), 3-State 4,397 

Octal Buffer (81 LS98), 3-State ".'.'.'!.'.*."."!.*.".*!."!!!!.',** 4-397 

8-lnput to 3-Line Priority Encoder, 3-State (Glitchless) [...[.......... 4-276 
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TTL in Perspective 

Since its' introduction, TTL has become the most pop- 
ular digital logic family. It has evolved from gold doped 
saturated logic, to Schottky clamped logic and finally to 
Advanced Schottky clamped logic. The popularity of TTL 
stems from its ease of use, low cost, medium-to-high 
speed operation, and good output drive capability. 

Motorola offers three Schottky clamped TTL logic fam- 
ilies — LS, ALS, and FAST~. All three families are pin 
and functionally compatible and can easily be combined 
in a system to achieve maximum performance at mini- 
mum cost. 

LS, Low-Power Schottky, is currently the largest and 
most popular of the three. It is low-cost and provides 
moderate speed at low power. 

ALS, Advanced Low-Power Schottky, offers an im- 

TTL Family Comparisons 



proved speed — power product compared to LS as a 
result of advanced MOSAIC (oxide isolated) processing 
Other important features of ALS include improved noise 
margins, reduced input currents, and superior line driv- 
ing characteristics. 

FAST'", another advanced Schottky TTL line, offers a 
20-to-30 percent improvement in speed over standard 
Schottky logic at about 20 percent of the power. As with 
ALS, FAST'" offers improved noise margins, reduced in- 
put currents and superior line driving characteristics. 
Additionally, FAST designs incorporate powerdown cir- 
cuitry on three-state outputs, and buffered outputs on all 
storage devices. These design improvements provide the 
logic designer with additional flexibility and more reliable 
system operation. 



General Characteristics f or Schottky TTL Logic 

(AU MAXIMUM RA TINGS) 
Characteristfc 



LS 



ALS 



Operating Vofcage Rang e 

Operating Temperature 
Range 



Symbol 



S4LSXXX 

5^10% 



74LSXXX 



54ALSXXX 



5^5% 



5r10% 



74ALSXXX 



54FXXX 



5*5% 



5*10% 



74Fxxx 

Sr5% 



Units 



Ta 



-55 to 125 



Olo 70 



-55 to 125 



Oto 70 



Oto 70 



input Current 



)|N 



'IH 



-55 to 125 



20 



Oto 70 



20 



20 



20 



20 



20 



Output Drive 
Standard Output 



'IL 



-400 



20 



-400 



•100 



-100 



-100 



'OH 
fOL 



-600 



-0.4 



-600 



-0.4 



-0.4 



-0.4 



-0.4 .. 



-1.0 



'SO 
'OH 



4,0 

■20 to -100 



-1.0 



8.0 



4.0 



8.0 



8.0 



20 



■ 20 to - 1 00 
-15 



•25 to - 150 



■25 to -150 



-25 to - 150 



-60 to - 150 



20 



■60 to -150 
-15 



-12 



•12 



Buffer Output 



•15 



•15 



-12 



'PL 
'SO 



12 24 
40 to -225 -40 to -225 



mA 
mA 



12 



24 



24 



48 



64 



- 50 to - 225 



- 50 to - 225 



50 to - 225 



100 to -225 



Buffer Line Driving 
Capability: 

Minimum Rj into 2.5 V 
Minimum Rj into 5.0 V 



178 
381 



84 



178 



84 



84 



43 



32 



381 



189 



189 



Speed/Power Characteristics for Schottky TTL LogicO) 

(AU TYPICAL RATINGS) 



Characteristic 


Symbol 


LS 


ALS 


FAST 


Units 


Quiescent Supply Current/Gate 


'G 


0.4 


0.2 


1.1 . 


mA 


Power/Gate (Quiescent) 


pg 


2.0 


1.0 


5.5 


mW 


Propagation Delay 


to 


9.0 


5.0 


3,7 


ns 


Speed Power Product 




18 


5.0 


19.2 


PJ 


Clock Frequency (D-F/F) 


^max 


33 


35 


125 


MHz 


Clocic Frequency (Counter) 


'max 


40 


45 


125 


MHz 



a) Vcc - 5.0 Vdc lAC); 

b) Ta « 25'C 

0 Cl - 50 pF for ALS, FAST; 15 pF for IS 

FAST is a trademark of Fairchild Camera and Instrument Corporation. 
MOSAIC I is a trademark of Motorola Inc. 
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High Performance 
ALS-TTL-Compatible 
Macroceil Arrays 

In addition to standard logic lines. Motorola also offers 
a variety of TTL-compatible Macroceil Arrays. These 
products provide a means for developing economical 
custom LSI/VLSI logic circuits. Performance is achieved 
by the combination of an advanced MOSAIC I (Motorola 
Oxide-Isolated Self-Aligned Implanted Circuit) oxide iso- 
lated bipolar integrated circuit process and a series gated 
emitter-coupled logic (ECL) macroceil circuit technology. 
Input and output circuits provide level translation to and 
from the internal array logic for standard TTL/MOS 
interface. 

Each cell within the arrays contains a number of un- 
connected transistors and resistors. Stored within a com- 
puter are the specifications to automatically interconnect 
these elenients forming SSI/MSI logic cells (rather than 
simple gates) called macrocialls. These macrocells take 
the form of standard logic blocks such as dual type D 
flip-flops, dual full adders, quad latches and many other 
pre-defined "library" functions. Presently, the macroceil 
library for the ALS-TTL arrays contains more than 80 logic 
functions. 

Generating an LSIA/LSI design is simply a matter of 
selecting the appropriate macrocells ahd describing the 
proper interconnection network to implement the design. 
Motorola's CAD (Computer-Aided-Oesign) interface pro- 
vides automatic placement and routing of the cells (in- 
traconnection of the cell itself is automatically accom- 
plished when placed), full logic and fault-testmg 



MCA500ALS 
MCA1300ALS 
MCA2800ALS 

capabilities, AC delay simulations, generation of test 
tapes and custom metallization to complete the IC pro- 
cessing sequence. 

The ability to stockpile fully diffused wafers provides 
a very fast turnaround time (the time from customer no- 
tification of a corripleted design to delivery of finished 
parts) of currently nine weeks. 



ALS-TTL MCA Selection Chart 





MCA 


MCA 


MCA 




500ALS 


1300ALS 


2800ALS 


Configuration 








Max Gate Equivalent 


533 


1280 


2720 


Major Macrocells 


24 


60 


130 


I/O Ports 


57 


76 


120 


Input/Interface Cells 


26 


40 




Output Macrocells 


24 


40 




Performance 








Max Gate Delay tM Cetll 


4.0 ns . 


3.0 ns 


1.1 ns 


Max Toggle Frequency 


80 MHz 


80 MHz 


125 MHz 


Maximum Power Dissipation 


1.0 W. 


1.4 W 


2.5 W 


Packages 








OuaMn-Une 


28. 40, 48 


40,48 




Chip Carrier 


68- 


68,34 


149PG 


Temperature Range 


0-70^ 


0-70"C 


0-70'C 


Supply Voltage 


5.0 V r 5% 


5.0 V r5% 


5.0 V r5% 


Availability 


Now 


Now 


Now 



Typical MCA Layout — 1300ALS 



NO. Of 
VERTICAL 
AOUrrNQ 
CHANNELS 



4*10- 



M 



M 



M 



M 



M 



M 



M 



M 



fi 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M M.CELLS 40 » (INPUT CELLS) 40 O (OUTPUT CELLS) 



T~ HORIZONTAL 
9 ROUTING 
X. CHANNELS 

I 

o 
o 
o 
Q. 
o 
o 

m 

o 
o 
o 
o 
o 

© 

o 
E] 
o 



MOTOROLA SCHOTTKY TTL DEVICES 
1-3 



Numeric Listing 



LS TTL 



SIM54LS00 Series (-55 to +125''C) 




Device 


Function 




rins 


SIV74LS00 series (0 to +70"C) 






1 con 

Ud9U 


Decade Counter 


A 


14 












8-Bit Shift Register Serial-tn/Serral-Out 


A 


14 


Suffix: 


N . . . Plastic (only 74-series) 




1 coo 
1 con 


Divide-8y-12 Counter 
4-Bit Binary Counter 


A 
A 


14 
14 




J . . . Ceramic (54/74 series) 




LS95B 


4-Bit Shift Register 


A 


14 










LSI 07 A 


Dual JK rlip-Fiop with Clear 


A 


14 










LSI 09 A 


Dual JK Htp-Flop with Preset 


A 


16 










LSI 12A 


Oual JK Edge-Triggered Flip-Flop 


A 


16 










LSI 13A 


Dual JK cdge-Tnggered Flip-Flop 


A 


14 










LS 1 1 4 A 


Dual JK cdge-Tnggered Rip-Flop 


A 


14 










LS122 


Retriggerable Monostable Multivibrator 


A 


14 


Device 


Function 


Samples 


Pins 




LS123 


Dual Retriggerable Monostable 
Multivibrator 


A 


16 
14 




Quad 2'lnput NANO Gate 


A 


14 




LS125A 


Quad Buffer, Low Enable, 3-State 


A 


1 9ni 


Quad 2-tnput NANO Gate. Open-Collector 


A 


14 




LS126A 


Quad Buffer. High Enable. 3-State 


A 


14 




Quad 2'lnput NOR Gate 


A 


14 




LSI 32 


Quad 2-lnput Schmitt Trigger 


A 


14 




Quad 2-lnput NANO Gate. Open-Collector 


A 


14 




LSI 33 


1 3-lnput NANO Gate 


A 


16 




Hex Inverter 


A 


14 




LS136 


Quad Exclusive OR Gate. Open-Collector 


A 


14 




Hex Inverter, Open-Collector 


A 


14 




LSI 37 


3-Line to 8-Line Oecoder/Oemultipfexer 


A 


16 


LS08 


Quad 2-lnput ANO Gate 


A 


14 




LSI 38 


1-of-8 Decoder/Demultiplexer 


A 


16 


LS09 


Quad 2-lnput ANO Gate, Open-Collector 


A 


14 




LS139 


Oual 1-of-4 Decoder/Demultiplexer 


A 


16 


LS10 


Triple 3-lnput NANO Gate 


A 


14 




LS145 


l-of'IO Oecoder/Oriver, Open-Collector 


A 


16 


LS1 1 


Triple 3-lnpiit ANO Gate 


A 


14 




LSI 47 


10-Line Decimal to 4-Line Priority Encoder 


A 


16 


LSI 2 


Triple 3-lnput NANO Gate, Open-Collector 


A 


14 




LSI 48 


8-lnput to 3-Line Priority Encoder 


A 


16 


LS13 


Oual 4-lnput Schmitt Trigger 


A 


14 




LSI 51 


8-lnput Multiplexer 


A 


16 


LSI 4 


Hex Schmitt Trigger 


A 


14 




LSI 53 


Dual 4-lnput Multiplexer 


A 


16 


LS15 


Triple 3-tnput ANO Gate, Open -Co Hector 


A 


14 




LST55 


Dual 1-of-4 Decoder 


A 


16 


LS20 


Oual 4-lnput NANO Gate 


A 


14 




LSI 56 


Oual 1*of-4 Decoder, Open-Collector 


A 


16 


LS21 


Ouai 4-lnput ANO Gate 


A 


14 




LSI 57 


Quad 2-(nput Multiplexer, Non-Inverting 


A 


16 


LS22 


Oual 4-lnput NANO Gate, Open-Collector 


A 


14 




LSI 58 


Quad 2-lnput Multiplexer, Inverting 


A 


16 


LS26 


Quad 2-lnput NANO. High Voltage 


A 


14 




LS160 


BCD Decade Counter, Asynchronous Reset 






LS27 


Triple 3-lnput NOR Gate 


A 


14 






(9310 Type) 


A 


16 


LS26 


Quad 2-lnput NOR Buffer 


A 


14 




LS161A 


4-Bit Binary Counter, Asynchronous Reset 






LS30 


8-lnput NANO Gate 


A 


14 






(9316 Type) 


A 


16 


LS32 


Quad 2-lnput OR Gate 


A 


14 




LS162A 


BCD Decade Counter, Synchronous Reset 


A 


16 


LS33 


Quad 2-lnput NOR Buffer, Open-Collector 


A 


14 




LS163A 


4-8it Binary Counter, Synchronous Reset 


A 


16 


LS37 


Quad 2-lnput NANO Suffer 


A 


14 




LSI 64 


8-Bit Serial-ln/Parallel-Out Shift Register 


A 


14 


LS38 


Quad 2-lnput NANO Buffer, Open-Collector 


A 


14 




LSI 65 


8-Bit Parallel-ln/Serial-Out Shift Register 


A 


16 


LS40 


Oual 4-input NANO Buffer 


A 


14 




LSI 66 


8-8it Parallel-ln/Serial-Out Shift Register 


A 


16 


LS42 


1-of-10 Decoder 


A 


16 




LSI 68 


Up/Down Decade Counter 


A 


16 


LS47 


BCD to 7-Segment Decoder/ Driver. 








LSI 69 


Up/Oown Binary Counter 


A 


16 




Open-Collector 


A 


16 




LSI 70 


4x4 Register File. Open-Collector 


A 


16 


LS48 


SCO to 7-Segment Decoder/ Driver, 








LS173A 


4-Bit D Register. 3-State 


A 


16 




with Pult-Ltps 


A 


16 




LSI 74 


Hex 0 Flip-Flop with Clear 


A 


16 


LS49 


BCD to 7-Segment Oecoder/Oriver, 








LS175 


Quad 0 Flip-Flop with Clear 


A 


16 




Open-Collector 


A 


16 




LSI 81 


4-Bit ALU 


A 


24 


LS51 


Oual ANO-OR-INVERT Gate 


A 


14 




LS182 


Look Ahead Carry Generator 


A 


16 


LS54 


3-2-2-3 Input ANO-OR-INVERT Gate 


A 


14 




LSI 83 


Oual Carry/Save Full Adder 


A 


14 


LS55 


2-Wide 4-lnput ANO-OR-INVERT Gate 


A 


14 




LSI 90 


Up/Oown Decade Counter 


A 


16 


LS73A 


Dual JK Ftip-Flop 


A 


14 




LST91 


Up/Down Binary Counter 


A 


16 


LS74A 


Dual 0 Flip-Flop _ 


A 


14 




LS192 


Up/Oown Decade Counter with Clear 


A 


16 


LS75 


4.6it 8i-Stable Latch with Q and Q 


A 


16 




LS193 


Up/Down Binary Counter with Clear 


A. 


16 


LS76A 


Dual JK Flip-Flop 


A 


16 




LS194A 


4-Bit Right/Left Shift Register 


A 


16 


LS77 


4-Bit Bi-Stable Latch 


A 


14 




LS19SA 


4-Bit Shift Register (9300 Type) 


A 


16 


LS78A 


Dual JK Flip-Ftop with Preset 


A 


14 




LS I 96 • 


Decade Counter, Asynchronously 






LS83A 


4-Btt Full Adder 


A 


16 






Presettable 


A 


14 


LS8S 


4-Bit Magnitude Comparator 


A 


16 




LSI 97 


4-Bit Binary Counter, Asynchronously 






LS86 


Quad Exclusive OR Gate 


A • 


14 






Presettable 


A 


14 



A « Announced 




MOTOROLA SCHOTTKY TTL DEVICES 
1-4 



NUMERIC USTING (o 




Devfca 


Function 


Sain pies 


rins 


LS221 


Dual One-Shot (Very Stable) 


A 


16 


LS240 


Octal Bus/Line Driver, Inverting 3-State 


A 


20 


LS241 


Octal Bus/Line Onver» 3-State 


A 


20 


LS242 


Quad Bus Transceiver, Inverting, 3-State 


A 


14 


LS243 


Quad Bus Transceiver, Non-Inverting, 








3-State 


A 


14 


LS244 


Octal Driver, Non-inverting, 3-State 


A 


20 


LS245 


Octal Bus Transceiver, Non-Inverting, 








3-State 


A 


20 


LS247 


SCO to 7-Segment Decoder/0 river. 








Open-Collector 


A 


16 


L5248 


BCD to 7-Segnient Decoder/Driver with 








PuH-Ups 


A 


16 


LS249 


BCD to 7-Segment Decoder/Driver, 








Open-Collector 


A 


16 


LS251 


d-tnput Multiplexer, 3-State 


A 


16 


LS253 


Ouat 4-lnput Multiplexer, 3-State 


A 


16 


LS256 


Dual 4-Bit Addressable Latch 


A 


.16 


LS257A 


Quad 2-lnput Multiplexer, Non-Inverting, 








3-State 


A 


16 


LS25aA 


Quad 2-lnput Multiplexer, Inverting 3-State 


A 


16 


LS259 


8-Bit Addressable Latch (9334) 


A 


16 


LS260 


Dual 5-tnput NOR Gate 


A 


14 


LS266 


Quad Exclusive NOR Gate, Open-Collector 


A 


14 


LS273 


Octal D Flip-Flop with Qear 


A 


20 


LS279 


Quad Set/Reset Latch 


A 


16 


LS280 


8-Bit Odd/Even Parity Generator/Checker 


A 


14 


LS283 


4-Bit Full Adder (Rotated LS83A) 


A 


16 


LS290 


Decade Counter (Divide By 2 and S). 


A 


14 


LS293 


4-Bit Binary Counter 


A 


16 


LS29SA 


4r8it Shift Register, 3-State 


A 


14 


LS298 


Quad 2-Multiplexer, with Output Register 


A 


16 


LS299 


8-Bit Shift/Storage Register, 3-Staie 


A 


20 


LS322A 


8-8it Shift Register with Sign Extend, 








3-State 


A 


20 


LS323 


&-6it Shift/Storage Register, 3-State 


A 


20 


LS348 


8-lnput to 3-Line Priority Encoder, 3-State 


A 


16 


LS352 


Dual 4-Multiplexer (Inverting LSI 53) 


A 


16 


LS353 


Dual 4-Multiplexer (3-State LS352) 


A 


16 


LS365A 


Hex Suffer, Common Enable. 3-State 


A 


16 


LS366A 


Hex Inverter, Common Enable, 3-State 


A 


16 


LS367A 


Hex Buffer, 4-Bit and 2-Bit, 3-State 


A 


16 


LS368A 


Hex Inverter, 4-Bit and 2-Bit 3-State 


A 


16 


LS373 


Octal Transparent Latch, 3-State 


A 


20 


LS374 


Octal 0 Flip-Flop. 3-State 


A ■ 


20 


LS375 


Quad Latch 


A 


16 


LS377 


Octal 0 Fiip-Flop with Enable 


A 


20 


LS378 


Hex 0 Flip-Flop with Enable 


A 


18 


LS379 


4-Bit D Ftip-Rop with Enable 


A 


16 


LS38S 


Quad 4-6)t Adder/Subtractor 


A 


20 


LS386 


2-lnput Quad/Exclusive OR Gate 


A 


14 


LS390 


Dual Decade Counter 


A 


16 


LS393 


Dual 4-Bit Binary Counter 


A 


14 


LS395 


4^it Shift Register, 3-State 


A 


16 


LS398 


Quad 2-tnput Multiplexer with Output 








Register 


A 


20 


LS399 


Quad 2-lnput Multiplexer with Output 








Register 


A 


16 



Device 


runction 


Samples 


Pfns 


LS490 


Dual Decade Counter 


A 


16 


LS540 


Octal Buffer/Line Driver, 3-State 


A 


20 


LS541 


Octal Buffer/Line Driver, 3-State 


A 


20 


LS568 


Decade Up/Down Counter, 3-State 


A 


20 


Lsseg 


Binary Up/Down Counter, 3-State 


A 


20 


LS604 


16-to-8 Multiplexer, 3-State 


A 


28 


LS605 


16-t(>-8 Multiplexer, Open-Collector 


A 


28 


LS606 


16-to-8 Multiplexer, 3-State 


A 


28 


LS607 


16-to-8 Multiplexer, Open-Collector 


A 


28 


LS620 


Octal Transceiver with Storage, 3-State 


A 


20 


LS621 


Octal Transceiver with Storage, 








Open-Collector 


A 


20 


LS622 


Octal Transceiver with Storage, 








Open-Collector 


A 


20 


LS623 


Octal Transceiver with Storage, 3-5tate 


A 


20 


LS640 


Octal Bus Transceiver, Inverting, 3-State 


A 


20 


LS641 


Octal Bus Transceiver, Nonrlnverting, 








Open-Collector 


A 


20 


LS642 


Octal Sua Transceiver, Inverting, 








Open-Collector 


A 


20 


LS643 


Octal Bus Transceiver, True. Inverting. 








3-State 


A 


20 


LS644 


Octal Bus Transceiver. True, Inverting, 








Open-CoHector 


A 


20 


LS645 


Octal Bus Transceiver, Non-tnverting. 








3-State 


A 


20 


LS668 


Synchronous 4-Bit Up/Down Decade 








Counter 


A 


16 


LS669 • 


Synchronous 4-8it Up/Down Binary 








Counter 


A 


16 


LS670 


4x4 Register File, 3-State 


A 


16 


LS673 


IG-Bit Serial-ln/Serial-Out Shift Register, 








3-State 


A 


24 


LS674 


IS-Bit Parallet-ln/Serial-Out Shift Register, 








3-State 


A 


24 


LS682 


8-Bit Magnitude Comparator 


A 


20 


LS683 


8-Bit Magnitude Comparator, 








Open-Collector 


A 


20 


LS684 


8-Bit Magnitude Comparator 


A 


20 


LS685 


8-Bit Magnitude Comparator, 










^ 


20 


LS686 


8-Bit Magnitude Comparator with Enable 


A 


24 


LS687 


8-Bit Magnitude Comparator with Enable 


A 


24 


LS688 


8-Blt Magnitude Comparator 


A 


20 


LS689 


8-Bit Magnitude Comparator, 








Open-Collector 


A 


20 


LS718 


Programmable Decade Counter (MC4016) 


A 


16 


LS718 


Programrnable Binary Counter (MC401S) 


A 


16 


LS724 


Voltage Controlled Multivibrator 


A 


8 


LS748 


8-lnput to 3-Une Priority Encoder 


A 


16 


LS783* 


Synchronous Address Multiplexer 








(MC6883) 


A 


40 


LS795 


Octal Buffer (81LS95}, 3-State 


A 


20 


LS79e 


Octal Buffer (81LS96), 3-State 


A 


20 


LS797 


Octal Buffer (81LS97). 3-State 


A 


20 


LS79e 


Octal Buffer (81LS98), 3-State 


A 


20 


LSa48 


8-lnput to 3-Line Priority Encoder, 3-State 


A 


16 



•74LS only. 



MOTOROLA SCHOTTKY TTL DEVICES 
T-5 



NUMERIC UST1NG (col^liel | 

FAST TTL 

MC54F00 Series (-55 to +I250C) 
MC74F00 Series (0 to +70X) 

Suffix: N . . . Plastic (only 74-series) 
J . . . Ceramic (54/74 series) 



Oavica 


Function 


Samples 


Pins 


cnn 


UuaO ^' in put INANU udtd 


A 


14 


MJi 


Quad 2-tnput NOR Gats 


A 


14 


rv*» 


Hax Ihvortar 


A 


14 


FO8 


Quad 2-1 n put ANO Gatd 


A 


14 


r lU 


Triple 3-lnput NAND Gate 


A 


14 


p 1 1 


Tnpie 3-lnput ANu Gate 


A 


14 


C9n 


uuai 4*input NANU uate 


' A 


14 




Quad 2-tnput OR Gate- 


A 


14 


ro4 


4-2-2-3 Input ANO-On-INVcnT Gate 


A 


14 


CIA 


nsial n Clin CIaa 

Uuai.D Plip-plop 


A 


14 


PSA 


Quad Ex/OR Gate 


3Q83 


14 


Pino 


nnol Clin CIrtn LuVOrAAa* 

uuai j-N r lip- Plop w/r reset 


A 


16 


r 1 i< 


nital t ^ Clin CInn 

uuai j-N piip-piop 


3Q83 


16 


F1 13 


rtiiol 1.1^ Clin CInn 

uuai J•^ piip-piop 




14 


Fl 14 


Hiial Clin Ctnn 

uuai j*N ptip'Piop 




14 


r (ao 


1 "Of"8 Decoder/Defnuttiplexer 




16 


F139 


uuai i»oi-*» uecoaer/uernuiiipiexer 


4UeJ 




F151 


8*lnput Multiplexer 


4Q83 


16 


PI 53 


i/Uai ***inpui IVIUICipioXar 


A 


10 


F157 


^lijlrf 7alnnitt JUIiiltintAvar 

uuau £*inpui iviUiiipisxer 


AO(M 


ID 


P 1 W3 


Quad 2-lnput Multiplexer 


4Q83 


16 


F160 


BCO Oecade Counter, Asynchronous Reset 


4UBJ 


16 


F161 


4»8it Binary Counter, Asynchronous Reset 


4Q83 


16 


F162 


OA^a^a ^ntin^Ar Cun^K#>nnn*i« Qaaa^ 

o\^u u/Qcooo wounierf oyncnronous nesei 


4UOJ 


1 e 
ID 


F163 


•»*oii oinary v>ouniflr( oyncnronaus nesei 


AOai 

4UtM 


10 


F168 


wp/fjown u/Qcaae uounier 


lno4 


16 


F169 


wpfuovvn sinary wounier 


1 UOA 

iniw 


16 


F174 


Uaw r^ Clin CInn 

nex u rup-piop 


3Q83 


16 


p 1 /3 


Otia/4 rt Clin CInn 

uuaa u piip-piop 


3083 


16 


FI8I 


A-Bif AIM 


1H84 


24 


r 1 04. 


Look Ahead Carry Generator 


1H84 


16 


Cl QQ 
P Io3 


&A-Olt QAM/? C*s*a 

04-oit nAM/3-btate 


■ 2H84 


16 


CI on 


Up/Oown Oecade Counter 


4Q83 


16 


F191 


Uf}/Down Binary Counter 


4Q83 - 


16 


F192 


Up/Oown Oecade Counter with Clear 


4Q83 


16 


F193 


Up/Oown Binary Counter with Clear 


4Q83 


16 


F194 


Universal Shift Register 


4Q83 


16 


F195 


4-Bit Shift Register 


•4Q83 ■ 


16 


F240 


Octal Bus/Line Onver/lnverting/3*State. 


A 


20 


F241 


Octal Bus/Une Oriver/3-State 


. . A 


20 


F242 


Quad Bus Transcetver/lnvercing/3-State 


A 


14 


F243 


Quad Bus Transcetver/N on-Inverting/ 








3-State 


A 


14 


F244 


Octal Bus Oriver/Non-lnverting/3-State 


A 


20 


F245 


Octal Bus Transceiver 


A 


20 


F251 


8-lnput Muttip)exer/3-State 


4Q83 


16 


F253 


Dual 4-lnput Multiplexer/3-State 


A 


16 


F257 


Quad 2-lnput Multiplexer/3-State 


4Q83 


16 


F258 


Quad 2-tnput Multiplexer, lnverting/3-State 


4Q83 


16 


F280 


9-Bit Odd/Even Parity Gen/Checker 


2H84 


14 


F283 


4-Bit Full Adder 


2H84 


20 


F289 


64-Bit RAM. Open-Collector 


2H84 


16 


F299 


8-B)t Shift/Store Register 


1H84 


20 


F323 


8-Bit Universal Shift/Storage Register 


1H84 


20 


F350 


4-Bit Shiftar/3-Stato 


1H84 


16 


F352 


Dual 4-lnput Multiplexer 


A 


16 


F353 


Dual 4-lnput Multiplexer/3-StBto 


A 






Device 


Function 


Samples 


Ptns 


F373 


Octal Transparent Latch/3-State 




16 


F374 


Octal 0 FIip-Flop/3-State 




1 0 


F378 


Hex Parallel 0 Register w/Enable 




20 


F379 


Quad Parallel Register w/Enable 


3Q83 


20 


F381 


4-Bit ALU 


1H84 


£\j 


F382 


4-Bit ALU 


1H84 


20 


F521 


Octal Comparitor 


I L104 


20 


F533 


Octal Transparent Latch/3-State 




£.v 


F534 


Octal 0 FIip-Rop/3-State • 




^u 


F537 


1-of-lO Decoder/3-State 




20 


F538 


1^f.3 Oocoder/3-State 


1H84 


20 


F539 


1-of-4 Oecoder/3-State 


1H84 


20 


POaU 


Octal Bus Transceiver/tnverting/3- State 


3Q83 


20 


F623 


Octal Bus Transceiver/3-State 


3Q83 


20 


F640 


Octal Bus Transceiver/I nverting/3-State 


3083 


20 


F643 


Octal Bus Transceiver/lnveriing/True/ 








3-State 


3Q83 


20 


F2960 


Error Detection and Correction Unit (EDAC) 


3083 


48 


F2961 


EOAC Bus Buffer. Inverting 


1H84 


24 


F2962 


EDAC Bus Buffer. Non-Inverting 


1H84 


24 


F2968 


Dynamic Memory Controller 


4083 


48 


F2969 


Memory Timing Controller w/EDAC 


4Q83 


48 


F2970 


Memory Timing Controller w/o EDAC 


4QS3 


24 



ALS TTL 

SN54ALS00 Series (- 55 to +125'C) 
SI\I74ALS00 Series (0 to +70°C) 

Suffix: N . . . Plastic (only 74-series) 
J . . . Ceramic (54/74 series) 



Device 


Function 


Samples 


Pins 


ALSOO 


Quad 2-tnput NAND Gate 


A 


14 


ALS01 


Quad 2-lnput NAND Gate. Open-Collector 


4Q83 


14 


ALS02 


Quad 2-lnput NOR Gate 


A 


14 


ALS03 


Quad 2-lnput NAND Gate, Open-Colteaor 


A 


14 


ALS04 


Hex Inverter 


A 


14 


ALS05 


Hex Inverter. Open-Collector 


A 


14 


ALS08 


Quad 2-lnput ANO Gate 


A 


14 


ALS09 


Quad 2-lnput AND Gate, Open-Collector 


A 


14 


ALSIO 


Triple 3-lnput NANO Gate 


A 


14 


ALS11 


Triple 3-lnput ANO Gate 


A 


14 


ALS12 


Triple 3-lnput NANO Gate. Open-Collector 


A 


14 


ALS13 


Dual 4-lnput Schmitt Trigger 


4Q83 


14 


ALS14 


Hex Schmitt Trigger 


4Q83 


14 


ALS15 


Triple 3-tnput NAND Gate, Open -Co Hector 


A 


14 


ALS20 


Dual 4-tnput NANO Gate 


A 


14 


ALS21 


Dual 4-lnput ANO Gate 


A 


14 


ALS22 


Dual 4-tnput NANO Gate. Open-Collector 


A 


14 


ALS27 . 


Triple 3-lnput NOR Gate 


A 


14 


ALS28 


Quad 2-lnput NOR Buffer 


4Q83 


14 


ALS32 


Quad 2>input OR Gate 


4Q83 


14 


ALS33 


Quad 2-tnput NOR Buffor, Open-Collector 


4083 


14 



MOTOROLA SCHOTTKY TTL DEVICES 
1-6 



NUMERIC USTING (coV^ )) 





Function 


Samples 




ALS37 


Quad 2-lnput NAND Buffer 


A 
A 


i*» 


ALS38 


Quad 2-lnput NAND Buffer, OpervCollector 


A 

M 


14 


ALS40 


Dual 4>)nput NANO Buffer 


4UtM 


14 


ALS51 


Dual 2-Wide, 2-3-lnpot AND-On-lNVcRT 








Gate 


A 


14 


ALS55 


2* Wide, 4-1 n put AND-OR-INVERT Gate 


A 


14 


ALS74 


Dual 0 Flip-Flop 


A 


14 


ALS91 


.8-Bit SenaMn/Serial-Out Shift Register 


1H84 


14 


ALS109 


Dual J-K Rip- Flop w/Preset 


4083 


16 


ALS132 


Quad 2-lnput Schmttt Trigger 


4Q83 


14 


ALS138 


1-of*8 Oecoder/Oemultiplexer 


4Q83 


16 


ALS139 


Dual 1-of-4 Oecoder/Oemultiplexer 


4083 


18 


ALS151 


B-tnput Multiplexer 


3083 


16 


ALS153 


Dual 4-lnput Multiplexer 


1Q84 


16 


ALS157 


Quad 2-tnput Multiplexer/N on-Inverting 


A 


16 


ALSlSd 


Quad 2-lnput Multiplexer/Inverting 


A 


16 


ALS160 


BCD Decade Counter/Asynchronous Reset 








(9310 Type) 


A 


16 


ALS161 


4-Bit Binary Counter, Asynchronous Reset 








(9316 Type) 


A 


16 


ALS162 


BCD Decade Counter/Synchronous Reset 


A 


16 


ALS163 


4-8it Binary Counter/Synchronous Reset 


A 


16 


ALS164 


8-8it Serial-ln/P a ral let-Out Shift Register 


1H84 


14 


ALS168 


4-6tt Up/Oown Decade Counter/. 








Synchronous Reset 


4083 


16 


ALS169 


4^it Up/Oown Binary Counter/ 








Synchronous Reset 


4Q83 


16 


ALS190 


Up/Oown Decade Counter 


A 


16 


ALS191 


Up/Oown Binary Counter 


A 


16 


ALS192 


Up/Obwn Decade Counter w/Clear 


A 


16 


ALST93 


Up/Oown Binary Counter w/CIear 


A 


16 


ALS238 


1-of*8 Decoder/Demultiplexer/( Active High) 


4Q83 


16 


ALS239 


Dual 1-of-4 Oecoder/Oemultiplexer/ 








(Active High) 


4083 


16 


ALS240 


Octal Bus/Line Oriver/tnverting/3-State 


A 


20 


ALS241 


Octal Bus/Line Oriver/3-State 


A 


20 


ALS242 


Quad Bus Transceiver/lnverting/3-State 


A 


14 


ALS243 


Quad Bus Transceiver/Non-Inverting/ 








3-State 


A 


14 


ALS244 


Octal Oriver/N on-Inverting/ 3- State 


A 


20 


ALS245 


Octal Bus Transceiver/Non-tnverting/ 








3-State 


A 


20 


ALS251 


8-lnput Multiplexer/3-State 


3Q83 


16 


ALS253 


Dual 4-lnput Multiplexer/3*State 


1H84 


16 


ALS257 


Quad 2-lnput Muttiplexer/Non-lnverting/ 








3-State 


1H84 


16 


ALS258 


Quad 2'lnput Multiplexer/lnverting/3-State 


1H84 


16 


ALS273 


Octal D Flip-Flop w/Clear 


A 


20 


ALS352 


Dual 4-Multiptexer/lnvorting ALS153 


1H84 


16 


ALS353 


Dual 4-Multiplexer/3-State ALS352 


1H84 


16 


ALS373 


Octal Transparent Latch/3-State 


3Q83 


20 


ALS374 


Octal 0 Flip-Flop/3'State 


3083 


20 


ALS377 


Octal 0 Flip-Flop w/Enabte 


A 


20 


AIS533 


Octal Transparent Latch/Inverting 


1H84 


20 


ALS534 


Octal 0-Type Flip-Flop/ Inverting 


1H84 


20 


ALS537 


1-of'10 Decoder/3-State 


1H84 


20 


ALSS38 


Vdf-8 Decoder/3-State 


1H84 


20 


ALS539 


Dual 1-of-4 Decoder/3-State 


1H84 


20 


ALS540 


Octal Buffer/3- State 


4Q83 




ALS541 


Octal Buffer/ 3-State 


4083 


20 


AIS560 


4-8it Decade Counter3-State 


A 


20 


ALS561 


4-Bit Binary Counter/3-State 


A 


20 


ALS563 


8-Bit Latch/3-State 


1H84 


20 


AtS564 


Octal 0 Flip-F)op/3-State 


1H84 


20 


AtSS68 


Decade Up/Down Counter 3-State 


4Q83 


.20 


ALS569 


Binary Up/Oown Counter 3-State 


4Q83 


20 


ALSS73 


Oaal Transparent Latch- 3-Stata 


1H84 


20 


ALS574 


Octal 0 Ftip-Flop/ 3-State 


1H84 


20 



Device 


Function 


Samples 


Pins 


ALS575 


Octal 0 Flip-Flop/Synchronous Clear/ 








3-State 


1H84 


20 


ALS576 


Octal 0 FIip-Flop/lnverting/3-State 


1H84 


20 


ALS677 


Octal 0 Flip-Flop/lnverting/Synchronous 








Clear/3-Stata 


1H84 


20 


ALS&80 


Octal Transparent Latch/I nverting/3-State 


1H84 


20 


ALS620 


Octal Transceiver w/iSt6rage/3-State 


A 


20 


ALS621 


Octal Transceiver w/Storage/ 








Open-Collector 


A 


20 


ALS622 


Octal Transceiver w/ Storage/ 








Open-Collector - 


A ' 


20 


ALS623 


Octal Transceiver w/Storage/3*State 


A 


20 


AIS638 


Octal Bus Transceiver/lnvefting/3-State 


A 


20 


AtS639 


Octal Bus Transcetver/3*Stdte 


A 


20 


ALS640 


Octal Bus Transceiver/lnverting/3-State 


A 


20 


ALS641 


Octal Bus Transcaiver/Non-lnverting/ 








Open-Collector 


. A • 


20 


AUS642 


Octal Bus Transceiver/Inverting/ 








Open-Col lecto r 


A 


20 


ALS643 


Octal Bus TransceiverTrue/lnverting/3*StatG 


. A 


20 


ALS644 


Octal Bus Transceiver/True/lnverting/ 








Open-Collector 


A 


20 


ALS646 


Octal Transceiver/Latch/Multiplexer/ 








Non-1 nverting/3-State 


1H84 


24 


AIS647 


Octal Transceiver/Latch/Multiplexer/ 








Non-tnverting/O pen rCol lector 


1H84 


24 


ALS648 


Octal Transceiver/Latch/Multiplexer/ 








lnverting/3-State 


1H84 


24 


ALS649 


Octal Transceiver/Latch/Muttiplexer/ 








Inverting/OpenTCollector 


1H84 


24 


ALS651 


Octal Bus Transceiver/ Reg ister/3-State 


1H84 


24 


AtS652 


Octal Bus Transcelver/Register/3*State 


1H84 


24 


ALS653 


Octal Bus Transceiver/Register 


1H84 


24 


ALS6S4 


Octal Bus Transceiver/Register 


1H84 


24 


AUS671 


Bidirectional Shift Register/Latch/ 








Multiplexer/3-State 


4Q83 


20 


ALS672 


Bidirectional Shift Register/Latch/ 








Multiplexer/3-State 


•4Q83 


20 


ALS690 


Decade Counter/Latch/Multiplexer/ 








Asynchronous Reset/3-State 


A 


20 


AtS691 


Binary Counter/Latch/Multiplexer/ 








Asynchronous Reset/3-Stat6 


A 


20 


AI.S692 


Decade Counter/Latch/Multiplexer/ 








Synchronous Reset/3-State 


A 


20 


ALS693 


Binary Counter/Latch/Multiplexer/ 








Synchronous Reset/3f State 


A 


20 


ALS694 


Decade Counter/Latch/Multiplexer/ 
Synchronous/Asynchronous Reset/ 








3-State 


A 


20 


ALS695 


Binary Counter/Latch/Mul.tip lexer/ 
Synchronous/Asynchronous Reset/ 








3-State 


A 


20 


ALS696 


Decade Counter/Register/Multiplexer/ 








3-State 


4083 


20 


ALS697 


Binary Counter/ Reg isxer/Multiplexer/3-State 


4083 


20 


AtS698 


Decade Counter/Register/Mutttplexer/ 








3-State 


4083 


20 


ALS699 


Binary Counter/Register/Mult)ptexer/3-State 


4Q83 


20 


ALS790 


Error Detection and Correction Circuit 


see 
F2960 




ALS873 


Octal Transparent Latch 


2H84 


24 


ALS874 


Octal 0 Rip-Flop 


2H84 


24 


ALS876 


Octal 0 Fiip-Ftop/ln verting 


2H84 


24 


ALS878 


Dual 4-8it D Ftip-Flop/Synchronous Clear 








3-State 


2H84 


24 


ALS879 


Dual 4-Bit 0 Flip-Flop' Inverting 








Synchronous Clear 3-State 


2H84 


24 


ALS880 


Octal Transparent Latch- Inverting 


2H84 


24 



MOTOROLA SCHOTTXY TTL DEVICES 
1-7 



NUMERIC LISTINGS (c< 



to #.0 
nued) 



TTL Memories 



MCM76XXX Series PROM 
MCM93XXX Series RAIVI 

♦Suffix: D . . . Ceramic DIP 
P . . . Plastic DIP 
C ... 0 to +75°C (Commercial) 
M ... -55 to +125°C (Military) 

•Example: MCM7621DC, MCM76210M, etc. 



0«vice 


Function 


(ns) 


Samples 


Pins 


MCM27S2S 


512 X 8 PROM, 3-State, Registered 


30/15* 


2Q84 


24 


MCM27S27 


512 X 8 PROM, 3-State» Registered 


35/20* 


2Q84 


22 




1W Y R PROM 3-Stata Reaistarad 


35/20* 


2Q84 


24 


MCM27S37 


U X a PROM, 3-State« Registered 


35/20* 


2084 


24 


MCM27S45 


2k X 8 PROM, 3-State; Registered 


35/20* 


1084 


24 


MCM27S47 


21c X 8 PROM, 3-State, Registered 


35/20* 


1084 


24 


MCM7621 


512x4 PROM, Z-StBte 


70 


A 


16 


MCM7621A 


512 X 4 PROM, 3-State 


60 


A 


16 


MCM7641 


512 X 3 PROM, 3-State 


70 


A 


24 


MCM7641A 


512 X 8 PROM, 3-State 


60 


A 


24 


MCM7643 


1024 X 4 PROM, 3-State 


70 


A 


18 


MCM7643A 


1024 X 4 PROM, 3-State 


50 


A 


18 


MCM7649 


512x8 PROM, 3-State 


70 


A 


20 


MCM7649A 


512 X 8 PROM, 3-State 


SO 


3Q83 


20 


MCMXXXXX 


512 X 8 PROM, 3-Slate 


35 


1984 


20 


MCM768T 


1024 X 8 PROM, 3-State 


70 


A 


24 


MCM7681A 


1024 X 8 PROM, 3-St3te 


50 


3083 


24 


MCMXXXXX 


Ik X 3 PROM, 3-State 


35 


1984 


24 


MCM7685 


2048 X 4 PROM, 3-State 


70 


A 


18 


MCM7685A 


2048 X 4 PROM, 3-Slate 


55 


A 


18 


MCM76161 


2048 X 8 PROM, 3-State 


70 


A 


24 


MCM76161A 


2048 X 8 PROM, 3-State 


60 


A 


24 


MCMXXXXXX 


2k X 8 PROM, 3-State 


35 


1984 


24 


MCM76165A 


4096 X 4 PROM, 3-State 


50 


3083 


20 


MCM93422 


256 X 4 RAM, 3-State 


45 


A 


22 


MCM93L422 


256 X 4 RAM, 3-State 


60 


A 


22 


MCM93415 


1024 X 1 RAM, Open-CoHector 


45 


A 


18 


MCMg3425 


1024 X 1 RAM, 3-State 


45 


A 


18 



*For R«gist«rad PROMi, tSA tPHL (Addrsii setup timt propagation dalay, clock to output) 



MOTOROLA SCHOTTKY TTL DEVICES 
1-8 



Functional Select] 



Abbreviations 

S =3 Synchronous 
A =s Asynchronous 

B Both Synchronous and Asynchronous 

2S = 2-State Output 
33 = 3*State Output 
00 = Open-Collector Output 

P = Planned (See Numeric List for latest avallabiltty 
status.) 



Inverters 





Type of 










Description 


Output 


No. 




ALS 


FAST 


Hex 


2S 


04 


. X 


X 


X 




oc 


05 


X 


X 




AND Gates 




Type of 










Description 


Output 


No. 


IS 


ALS 


FAST 


Quad 2-lnput . 


23 


08 


X 


X 


. X 




OC 


09 


X 


X 




Triple 3'lnput 


2S 


11 


X 


X 


X 




OC 


15 


X 


X 




Dual 4-lnput 


2S 


21 


X 


X 




NAND Gates 




Type of 










Description 


Output 


No. 


LS 


ALS 


FAST 


Quad 2-tnput 


23 


00 


X 


X 


X 




oc 


01 


X 


X 






oc 


03 


X 


X 




Quad 2-lnput, High Voltage 


oc 


26 


■X 






Triple 3*lnput 


25 


10 


X 


X 


X 




oc 


12 


X 


X 




Dual 4-lnput 


2S 


20 


X 


X 


X 




oc 


22 


X 


X 




8-lnput 


23 


30 


X 






13-lnput 


23 


133 


X 






OR 




Type of 










Description 


Output 


No. 


LS 


ALS 


FAST 


Quad 2-tnput 


23 


32 


X 


■ P 


X 


NOR 




Type of 










Description 


Output 


No. 


is 


ALS 


FAST 


Quad 2-Input 


23 


2 


X 


X 


X 


Triple 3-lnput 


23 


27 


X 


X 




Dual 5'lnput 


23 


260 


X 







Exclusive OR 





Type of 










Description 


Output 


No. 


LS 


ALS 


FAST 


Quad 2-lhput 


23 


86 


X 




P 




OC 


138 


X 








23 


386 


X 






Exclusive NOR 




Type of 










Description 


Output 


No. 


LS 


ALS 


FAST 


Quad 2*lnput 


OC 


266 


X 






AND-OR-INVERT Gates 




Type of 










Description 


Output 


No. 


LS 


ALS 


FAST 


Ouai 2-Wide. 2-lnput'3-lnput 


23 


51 


X 


X 




4-Wide, 2-3-2-3-lnput 


23 


54 


X 






2-Wide, 4.(nput 


23 


55 


X 


X 




4.Wide, 4-2-2-3-lnput 


23 


64 






X 


Schmitt Triggers 




Type of 










Description 


Output 


No. 


LS 


ALS 


FAST 


Dual 4'lnput NANO Gate 


23 


13 


X 


P 




Hex, Inverting 


23 


14 


X 


P 




Quad 2-lnput NANO Gate 


23 


132 


X 


P 




SSI Flip-Flops 




Clock 










Description 


Edge 


No. 


LS 


ALS 


FAST 


Dual 0 w/Set & Clear 


Pes 


74 


X 


X 


X 


Dual JK W'Set 


Neg 


113 


X 




P 


Dual JK w/Clear 


Neg 


73 


X 








Neg 


107 


X 






Dual JK w/Set & Clear 


Neg 


76 


X 








Neg 


78 


X 








Neg 


112 


X 




P 




Neg 


114 


X 




P 


Dual JK W'Set & Clear 


Pes 


109 


X 


P 


X 



MOTOROLA SCHOTTKY TTL DEVICES 
1-9 



• o #0. 



Multiplexers 


Decoder&^Dem ultiplexers 


O«scr(ptiofi 


Type of 
Output 


No. 


IS 


ALS 


FAST 




Description 


Type of 
Output 


No, 


LS 


ALS 


FAST 


Quad 2-to-1. Non-Inverting 
Quad 2-to*1, Inverting 


2S 
3S 
2S 


157 
257 
158 


X 
X 
X 


X 
P 

X 


P 
p 

P 




Dual 1-oM 




28 
OC 


139 

ICC 

156 


X 
X 
X 


P 


P 




3S 


258 


X 


p 


P 








23 


239 




P 




Oual 4-to-1, Non-Inverting 


2S 


153 


X 


p 


X 








33 


539 




P 


P 




3S 


253 


X 


p 


X 




1-of-8 




23 


138 


X 


P 


P 


Dual 4-to-1, Inverting 


3S 


353 


X 
X 


p 

p 


X 
X 








23 

• 33 


238 
538 




p 
P 


P 


8-to-1 


2S 


151 


X 


p 


p 




1-of-8 with Latch 




23 


137 


X 








3S 


251 


X 


p 


p 




1-of.ro 




23 


42 


X 






Quad 2-to-1 with 


2S 


298 


X 












33 


537 




P 


P 


Output Register 


2S 

2S. 


398 
399 


X 






Latches 














Encoders 












Description 


No. of 
Bits 


Type of 
Output 


No. 


LS 


ALS 


FAST 


Description 


Type of 
Output 


No. 


L5 




FAST 




transparent, Non- 
Inverting 


4 
g 


23 
33 


77 
373 


X 
X 


P 


P 


10- to 4-Une BCD 

8- to 3-Une Priofity Encoder 


2S 
2S 
3S 
2S 
3S 


147 
148 
348 
748 
848 


X 
X 
X 
X 
X 








Transparent Inverting 

Transparent Q and Q 

Outputs 
Quad Set-Reset Latch . 


8 
3 
8 
8 
4 
4 


33 
33 
33 
33 
23 
23 


573 
533 
563 
580 
75 


X 


P 
p 
P 

■ P 


X 
















4 


23 


375 
279 


X 
X 






Register RIes 












Addressable 

Oual 4-Bit Addressable 

Oual 4-Bit Transparent 

Non-Inverting 
Dual 4-Bit Transparent 

Inverting 


8 


23 
23 
33 


259 
256 
873 


X 






Description 


Type of 

Output 


No. 




ALS 


FAST 




4 
8 


X 


P 




4x4 


OC 
3S 


170 
670 


X 
X 








8 


33 


880 




P 





Shift Registers 



Description 


No. of 
Bits 


Type of 
Output 


Mode* 




LS 


ALS 


FAST 


SR 


SL 


Hold 


Reset 


No. 


Serial In-Serial Out 


8 


2S 


X 








91 


X 


P 




Serial In-Paratlei Out 


8 


23 


X 






A 


164 


X 


P 




Parallel In-Serial Out 


8 


23 


X 




X 




165 


X 








8 


23 


X 




X 


A 


166 


X 








16 


3S 


X 




X 




674 


X 






Parallel tn^Parallet Out 


4 


2S 


X 








95 


X 








4 


2S 


X 


X 


X 


A 


194 


X 




P 




4 


2S 


X 






A 


195 


X 




P 




4 


33 


X 








295 


X 








4 


33 


X 






A 


395 


X 






Parallel In-Parallet Out Bidirectional 


8 


3S 


X 


X 


X 


A . 


299 


X 








8 


3S 


X 


X 


X 


S 


323 


X 




P 


Sign Extended Bidirectional 


8 


3S 


X 




X 


A 


322 


X 






Serial In-Parallel Out with Storage Register 


16 


2S/3S 


X 




X 


3 


673 


X 






Parallel In-Parailel Out with Storage Register/Mux 


4 


3S • 


X 


X 


X 


A 


671 




P 






4 


3S 


X 


X 


X 


S 


672 









• SR « Shift Right 
SL m Shift Left 



\ 
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Asynchronous Counters — Negative Edga-Triggerad* 



Cascadable* Synchronous Counters — 
Positive Edge-Triggered 



. Description 


Load 


Set 


Reset 


No. 


LS 


ALS 


FAST 






Type of 




Reset 










Decade (2/5) 




X 


X 




90 


X 








Description 


Output 


Load 


No. 


LS 


ALS 


FAST 


X 




V 
A 




196 


X 








Decade 


2S 


3 


A 


160 


X 


X 


P 






X 


X 




290 


X 










2S 


3 


3 


162 


X 


X 


P 


Duat Decade (2/5) 






X 




330 


X 










3S 


B 


B 


560 




P 




Dual Decade 




X 


X 




490 


X 








Decade, 


2S 


3 




168 


X 


p 


p 


Modulo 12(2/6) 






X 




92 


X 








Up/Down 


23 


A 




190 


X 


X 


P 






















23 


A 


A 


192 


X 


X 


P 


4.Bit Binary <2/8) 






X 




93 


X 










33 


3 


B 


568 
668 


X 


p 






X 




X 




197 


X 










23 


s 




X 












X 




293 


X 








4TBit Binary 


23 


3 


. A 


161 


X 


X 


P 


Dual 4-8it Binary 






X 




393 


X 








23 


3 


3 


163 


X 


X 


P 


Divtde-By-N (0-9) 


X 




X 




716» 


X 










33 . 


B 


B 


561. 




p 




Divide-By-N 


X 




X 




718* 


X 








4-Blt Binary, 


23 


3 




169 


X 


p 


P 


(0-15) 




















Up/Down 


23 


A 




191 


X 


X 


■ P 


*The 716 and 718 are positive edge-triggered. 






23 


A 


A ' 


193 . 


X 


X 


P 


















33 


3 


8 


569. 


X 


p 




















23 


3 




669 


X 




















Decade with 


33 


3 


. A 


690 








Display Decoders/Drivers with Open«Collector Outputs* 


Latch/Mux 


33 
33 


S 
3 


S 
3 


692 
694 








Description 


No. 


LS 


ALS 


FAST 




Decade with . 


33 


3 


A . 


696 








1-oMO 










145 


X 








Register/Mux 


33 


S 


3 


698 








BCD-to-7 Segment 










47 


X 








4-Bit Binary w/ 


33 


3 


A 


691. 
















48* 


X 








Latch/Mux 


33 


3 


3 


633 


















49 


X 










33 


• . 3 


3 


695 
















247 


X 








4-Bit Binary w/ 


33 


S 


A. 


697 . 
















248* 


X 








Register/Mux 


33 


3 


3 


639 
















249 


X 






^The 192 and 193 do not provide a ciocls enable for synchronous 



*The 48 and 248 have internal puttup resistors to Vcc on their outputs. 
MSI Flip-Ftops/Registers 



cascading. 





No. of 


Type of 


Sat or 


Clock 










Description 


Bhs 


Output 


Reset 


Enable 


No. 


LS 


ALS 


FAST 


0-Type» Non-Inverting 


4 


33 


A 


X 


173 


X 








4 


23 




X 


377 


X 


X 






6 


23 


A 




174 


X 




P 




6 


23 




X 


378 


X 




P 




8 


23 


A 




273 


X 


X 






8 


33 






374 


X 


P 


X 




8 


33 






574 




p 






8 


33 


3 




575 




p 




D-Typo. Inverting 


8 


33 






534 




p 


X 




8 


33 






564 




p 






8 


33 






576 




p ■ 






8 


33 


3 




577 




p 




OType, Q and Q Outputs 


4 


23 


A 




175 


X 




p 




4 


23 




X 


379 


X 




p * 


Dual 4-Bit. Non-Inverting 


8 


33 


A 




874 




.p 






8 


33 


3 




878 




p 




Dual 4-Bit. Inverting 


8 


33 


A 




876 




p 






8 


33 


3 




879 




p 




Dual 8-Bit with Multiplexers 


16 


33 






604 


X 








16 


OC 






605 


X 








16 


33 






606 


X 








16 


OC 






607 


■ X 







MOTOROLA SCHOTTKY TTL DEVICES 
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Arithmetic Operators 



Description 


No. 


LS 


ALS 


FAST 


4-Bit Adder 


83 


X 








283 


X 




P 


4-8it ALU 


181 


X 




P 




381 






P 




382 






P 


Look Ahead Carry Generator 


182 


X 




P 


Quad 4-8it Adder/Subtracter 


385 


X 






Dual Carry/Save Full Adder 


183 


X 






4-Bit Barret Shifter 


350 






P 



Magnitude Comparitors 



Description 


Type of 
Output 




P>Q 


p<a 


No. 


LS 


ALS 


FAST 


4-Bit 


2S 


X 


X 


X 


85 


X 






3-8it 


23 


X 


X 




682 


X 








OC 


X 


X 




683 


X 








23 


X 


X 




684 


X 








OC 


X 


X 




685 


X 








23 


X 






521 






P 


8-Bit with 


23 


X 


X 




686 


X 






Output 


OC 


X 


X 




687 


X 






Enable 


23 


X 






688 


X 








OC 


X 






689 


X 







Parity Generators/Checkers 



Description 


No. 


LS 


ALS 


FAST 


9-8it Odd/Even Parity Generator/ 
Checker 


280 


X 




P 


Dynamic Memory Support 




Description 


No. 


LS 


ALS 


Fast 


Synchronous Address Multiplexer 
(MC6883) 


783 


X 






Error Detection and Correction Circuit 
(EDAC) 


2960 






P 


EDAC Bus Buffer 


2961 
2962 






P 
P 


Dynannic. Memory Controller 


2968 






P 


Dynamic Memory Timing Controller 
with EDAC 


2969 






P 


Dynamic Memory Timing Controller 
without EDAC 


2970 






P 


^COs and Multivibrators 


Description 


No. 


LS 


ALS 


FAST 


Retriggerable Monostable 
Multivibrator 


122 


X 






Dual 122 


123 


X 






Precision Non-Retriggerable 
Monostable Multivibrator 


221 


X 






Voltage/Crystal Controlled Oscillator 


724 


X 








Buffers/Une Drivers 



Description 


Typeo 
Outpui 


f 

t No. 


LS 


ALS 


FAST 


Quad 2-lnput NOR 


23 


28 


X 


p 






OC 


33 


X 


P 




Quad 2'lnput NANO 


23 


37 


X 


y 

A 






OC 


38 


X 


V 

A 




Dual 4^nout NAND 


^3 


40 


X 


P 




Quad, Non-Inverting 


33 


125 


X 








33 


126 


X 






Hex, Non-Inverting 


33 


365 


X 








33 


367 


X 






Hex, Inverting 


33 


366 


X 








33 


368 


X 






Octal, Non-Inverting 


33 


241 


X 


X 


P 




3S 


244 


X 


X 


P 




33 


541 


X 


□ 
r 






33 


795 


X 








33 


797 


X 






Octal, Inverting 


33 


240 


X 


X 


P 




33 


540 


X 


p 






33 


796 


X 








33 


798 


X 




• 


Transceivers 








Type of 










Description 


Output 


No. 


LS 


ALS 


FAST 


Quad, Non-Inverting 


33 


243 


X 


X 


P 


Quad, Inverting 


38 


242 


X 


X 


P 


Octal, Non-Inverting 


33 


245 


X 


A 


X 




33 


645 


X 








OC 


621 


X 


X 






33 


623 


X 


X 


X 




3$/0C 


639 




X 






OC 


641 


X 


X 




Octal, Inverting 


33 


620 


X 


X 


X 




OC 


622 


X 


X 






3S/0C 


638 




X 






3S 


640 


X 


X 


X 




OC 


642 


X 


X 






33 


643 


X 


X 


X 




OC 


644 


X 


X 




Octal, Non-Inverting with 


3S 


646 




p 




Register/Mux 


OC 


647 




p 






33 


652 




p 






0C/3S 


654 




p 




Octal, Inverting with 


33 


648 




p 




Register/Mux 


OC 


649 




p 






33 


651 




p 






0D3S 


653 




p 




RAM 




1 

Description ( 


rype of 
Output 


No. 


LS 


ALS f 


=AST 


16-by-4 


33 
OC 


189 
289 






P 
P 



\ 

\ 
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Circuit Characteristics 



SCHOTTKY TTL 



CIRCUIT CHARACTERISTICS 



FAMILY CHARACTERISTICS 
LSTTL 

The Low Power Schottky (LSTTL) family combines a current and power reduction improvement over standard 7400 
TTL by a factor of 5. This Is accomplished by using Schottky diode clamping to prevent saturation and advanced 
processing. 

ALSTTL 

The Advanced Low Power Schottky TTL family (ALS TTL) provides a 50% power reduction compared to standard 54/ 
74 LS TTL and yet offers improved circuit performance over standard LS due to Motorola's state-of-the-art oxide 
isolated process (MOSAIC). ALS also differs from LS in that PNP transistors on the input stage are utilized to lower 
input currents and raise thresholds. 

FAST TTL 

The FAST Schottky TTL family provides a 75-80% power reduction compared to standard Schottky (54/74S) TTL and 
yet offers a 20-40% improvement in circuit performance over the standard Schottky due to the MOSAIC process. Also, 
FAST circuits contain additional circuitry to provide a flatter power/frequency curve. The input configuration of FAST 
uses a lower input current which translates into higher fanout. 

CIRCUIT FEATURES 

Circuit features of LS, ALS and FAST are best understood by examining the TTL 2-input NAND gate of each family 
(Figures 2-l-a,b,c}. The input/output circuits of other functions are almost identical. 



AO- 




FIGURE 2-1 a 
LSOO — 2-INPUT NAND GATE vcc 




I 2.5K:i i6K 



-O OUTPUT 



FIGURE 2-1 b 
ALSOO — 2-INPUT NAND GATE 




O OUTPUT 



FIGURE 2-1c 
FOO — 2-INPUT NAND GATE 
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•J 

J 

I 



INPUT CONFIGURATlO^^Pl ^ia LSTTL circuits do not use the multt-emit^^V Structure that originally gave 
TTL its name. Most LS elOTenis use a DTL type input circuit with Schottky dio^K\u perform the AND function, as 
exemplified by D3 and 04 in Figure 2-1 a. Compared to the classical multi-emitter structure, this circuit is faster and 
increases the input breakdown voltage. Inputs of this type are tested for leakage with an applied input voltage of 7.0 V 
and the input breakdown voltage is typically 15 V or more. 

The ALSOO differs from the LSOO in that Q6, Q7 and Q8 have been added to reduce input current by a factor of 4 
and increase input threshold from approximately 1.1 to 1.5 volts. 

The FOO input configuration utilizes a PN diode (05 and 06) rather than the PNP transistor used in AUS. This is required 
due to the high speed response of FAST™ logic. The PNP transistor, a relatively large device in current bipolar logic 
technology, has an associated capacitance large enough to make the gate input susceptible to ac noise. The PN diode 
results in much better ac noise immunity at the expense of increased input current. 

Another input arrangement often used in LS MSI has three diodes connected as shown in Figure 2-2. This 
configuration gives a slightly higher input threshold than that of Rgure 2-1a. A third input configuration that is 
sometimes used in LS TTL employs a vertical PNP transistor as shown in Figure 2-3. As with the ALS input this 
arrangement also gives a higher input threshold and has the additional advantage of reducing the amount of current 
that the signal source must sink. Both the diode cluster arrangement and the PNP input configuration have 
breakdown voltage ratings greater than 7.0 V, 

All inputs are provided with clamping diodes, exemplified by 01 and 02 in Figure 2-1a,b,c. These diodes conduct 
when an input signal goes negative, which limits undershoot and helps to control ringing on long signal lines 
following a HIGH-to-LOW transition. These diodes are intended only for the suppression of transient currents and 
should not be used as steady-state clamps in interface applications. A clamp current exceeding 2 mA and with a 
duration greater than 500 ns can activate a parasitic lateral NPN transistor, which in turn can steal current from 
internal nodes of an LS circuit and thus cause logic errors. 

, I ' 



jioaes\v 



■Vcc 




RGURE 2-2 
DIODE CLUSTER INPUT 



RGURE 2-3 
PNP INPUT 



INPUT CHARACTERISTICS — Figure 2-4 shows the typical input characteristics of LS, ALS, and FAST'". Typical 
transfer characteristics can be found in Figure 2-5 and input threshold variation with temperature information is 
provided in Table 2-1 . 
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RGURE 2^ 

TYPICAL INPUT CURRENT VS. INPUT VOLTAGE 



RGURE 2-5 
TYPICAL OUTPUT vs 
INPUT VOLTAGE CHARACTERISTIC 
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o 



+25-C 



+ 125' 



FAST 


1.8 


1.5 


1.3 


ALS 


1.8 


1.5 


1.3 


S 


1.5 


1.3 


1.1 


LS 


1.2 


1.0 


' 0.8 



TABLE 2.1 

TYPICAL INPUT THRESHOLD VARIATION 
WTTH TEMPERATURE 

OUTPUT CONFIGURATION. The output circuitry of LSTTL has several features not found in conventional TTL. A few 
of these features are discussed below. 

Referring to Figures 2-la,b,c, the base of the pull-down output transistor Q5 is returned to ground through Q3 and a 
pair of resistors instead of through a simple resistor. This arrangement is called a squaring network since it squares 
up the transfer characteristics (Figure 2-5) by preventing conduction in the phase splitter Q1 until the input voltage 
rises high enough to allow Q1 to supply base current to 05. The squaring network also improves the propagation 
delay by providing a low resistance path to discharge capacitance at the base of Q5 during turn-off. 

The output pull-up circuit is a 2-transistor Darlington circuit with the base of the output transistor returned through a 
5k resistor to the output terminals, unlike 74H and 743 where it is returned to ground which is a more power 
consuming configuration. This configuration allows the output to pull up to one VgE below Vcc ^O'' 'ow values of 
output current. 



The ALSOO and FOO outputs include clamping diodes to limit undershoot and control ringing on long signal lines. As 
with the input diode clamps/these diodes are intended for transient suppression only and should not be used as 
steady state clamps. 

The FOG output configuration also includes additional circuitry to improve the rise time and decrease the power 
consumption at high operating frequencies. This circuit, which consists of 09, D7, 08, and 09 causes 05 to off more 
quickly on LOW to HIGH output transitions. 

Figure 2-6 shows the extra circuitry used to obtain the "high Z" condition in 3-state ouputs. When the Output Enable 
signal is HIGH, both the phase splitter and the Darlington pull-up are turned off. In this condition the output circuitry is 
non-conducting, which allows the outputs of two or more such circuits to be connected together in a bus application 
wherein only one output is enabled at any particular time. 

FAST'** 3-state outputs have some additional circuitry due to the nature of the environment in which they are used. 
The effective capacitive load of a 3-state output tends to increase at high bus rates. The addition of 01 0 reduces this 
effect by clamping the base of 05 low when the device is in the high impedance state, in the high 2 state, the output 
capacitance is about 5 pF for 24 mA outputs and about 12 pF for 64 mA outputs. 

An additional feature of many FAST'" 3-state devices is the incorporation of power-up circuitry to guarantee that the 
output will not sink current if the device is disabled during the application or removal of power. 



■Vcc 



ACTIVE 

puaoowN 



4 



(AU.& 
* ^ PAST QNL 



^ FASTONLY ^ j 



RGURE 2-6 
TYPICAL 3-STATE OUTPUT CONTROL 



OUTPUT CHARACTERISTICS. Figure 2-7 shows the LOW-state output characteristics for LS, ALS and FAST^-. For 
LOW Iql values, the pull-down transistor is clamped out of deep saturation to shorten the turn-off delay. Figure 2-8 
shows the HIGH-state output characteristics. 
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RGURE 2-7a — OUTPUT LOW CHARACTERISTIC 
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RGURE 2-7b — OUTPUT LOW CHARACTERISTIC 
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FIGURE 2-8a — OUTPUT HIGH CHARACTERISTIC 
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RGURE 2-8b — OUTPUT HIGH CHARACTERISTIC 



AC SWITCHING CHARACTERISTICS. The propagation through a logic element depends on power supply voltage, 
ambient temperature, and output load. The effect of each of these parameters on ac propagation is shown in Figures 
2-9 through 2-11. 

The delay through a logic element will increase to some extent when multiple outputs switch simultaneously due to 
inductance internal to the IC package. This effect can be seen by comparing Figures 2-1 1e and 2-1 If. 

For LSTTU limits are guaranteed at25'C,Vcc 5.0V,andCI = 15 pF (normally, resistive load has minimal effect on 
propagation delay). ALS and FAST" TTL limits are guaranteed over the commercial or military temperature and 
supply voltage ranges and with Cl = 50 pF. 
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RGURE 2-9 
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RGURE 2-10 
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FIGURE 2-nd* 




•Data for Figures 2-1 la through 2-1 le was taken with only one output switching at a time. Figure 2-1 1 F data was taken with all 8 
inputs of the F240 tied together. 
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Design Considerations 
Symbol Definitions and Testing 



SCHOTTKY TTL 



O DESIGN CONSIDERATIONS 



SELECTING TTL LOGIC. TTL Families may be mixed in a system for optimum performance. For instance, in new designs, 
ALS would commonly be used in non-critical speed paths to minimize power consumption while FAST"* TTL would be 
usied in high speed paths. The ratio of ALS to FAST'" will depend on overall system design goals. 

NOISE IMMUNITY. When mixing TTL families it is often desirable to know the guaranteed noise immunity for both LOW 
and HIGH logic levels. Table 3.1 lists the guaranteed logic levels for various TTL families and can be used to calculate noise 
margin. Table 3.2 specifies these noise margins for systems containing LS, S, ALS and/or FAST'* TTL. Note that Table 3.2 
represents "worst case" limits and assumes a maximum power supply and temperature variation across the IC's which 
are interconnected, as well as maximum rated load. Increased noise immunity can be achieved by designing with de- 
creased maximum allowable operating ranges. 



TABLE 3.1 
Worst Case TTL Logic Levels 



Electrical Characteristics 





TTL Families 


Military (—55 to ±125*0 


Commercial (0 to 70*0 


UNITS 


V|L 


V|H 


Vol 


VOH 


V|L 


V|H 


Vol 


VOH 


TTL 


Standard TTL 9000, 54/74 


0.8 


2.0 


0.4 


2.4 


0.8 


2.0 


0.4 


2,4 


V 


HTTL 


High Speed TTL.54H/74H 


0.8 . 


2.0 


0,4 


2.4 


0.8 


2.0 


0.4 


2.4 


V 


LPTTL 


Low Power TTL 93L00 (MSI) 


0.7 


2.0 


0.3 


2.4 


0.8 


2.0 


0.3 


2.4 


V 


STTL 


Schottky TTL 54S/74S, 93S00 


0.8 


2.0 


0.5 


2.5 


0.8 


2.0 


0.5 


2,7 


V 


LSTTL 


Low Power Schottky TTL 54LS/74LS 


0.7 


2.0 


0.4 


2.5 


0.8 


2.0 


0,5 


2,7 


V 


ALS TTL (5%Vcc) 


Advanced LS TTL, 54ALS/74ALS 










0.8 


2.0 


0.5 


2.75 


V 


(10% Vcc) 




0.8 


2.0 


0.4 


2.5 


0,8 


2.0 


0.5 


2.5 


V 


FAST TTL(5% Vcc) 


Advanced S TTL, 54F/74F 










0.8 


2.0 


0.5 


2.7 


V 


(10% Vcc) 




0,8 


2.0 


0.5 


2,5 


0.8 


2,0 


0.5 


2.5 


V 



Vol and Vqh are the voltages generated at the output Vn_ and V|h are the voltage required at the input to generate the 
appropriate levels. The numbers given above are guaranteed worst-case values. 



TABLE 3.2a 

LOW Level Noise Margins (Military) 



From 


To 


LS 


S 


ALS 


FAST 


Units 


LS 




300 


400 


400 


400 


mV 


S 




200 


300 


300 


300 


mV 


ALS 




300 


400 


400 


400 


mV 


FAST^- 




200 


300 


300 


300 


mV 



From "Vol" to "V|l" 



TABLE 3.2b 

HIGH Level Noise Margins (Military) 



From 


-To 


LS 


S 


ALS 


FAST 


Units 


LS 




500 


500 


500 


500 


mV 


S 




500 


500 


500 


500 


mV 


ALS 




500 


500 


500 


500 


mV 


FAST^- 




500 


500 


500 


500 


mV 



From "Voh" to "Vm" 



TABLE 3.2c 



TABLE 3.2d 



From 


To 


LS 


S 


ALS 


FAST 


Units 


LS > 




300 


300 


300 


300 


mV 


S 




300 


300 


300 


300 


mV 


ALS 




300 


300 


300 


300 


mV 


FAST^- 




300 


300 


300 


300 


mV 



From "Vol" to "V|l" 



To 

From 


LS 


S 


ALS 


FAST 


Units 


LS 


700 


700 


700 


700 


mV 


S 


700 


700 


700 


700 


mV 


ALS (5% Vcc) 


750 


750 


750 


750 


mV 


FAST (5% Vcc) 


700 


700 


700 


700 


mV 


ALS (10% Vcc) 


500 


500 


500 


500 


mV 


FAST {10% Vcc) 


500 


500 


500 


500 


mV 



From "Voh" to "V|h" 



POWER CONSUMPTION. With the exception of ECL, all logic families exhibit increased power consumption at high 
frequencies. Figure 3.1 shows this characteristic for common logic families. As indicated in the figure, TTL devices are 
more efficient at high frequencies than CMOS. 
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10» 10» 10' 
INPUT FREQUENCY {Hz) 



RGURE 3-1 
AVERAGE GATE POWER DISSIPATION 
versus FREQUENCY 



FAN-IN AND FAN-OUT. In order to simplify designing with Motorola TTL devices, the input and output loading parameters of 
all families are normalized to the following values: 



1 TTL Unit Load (U.L) = 40 M 
in the HIGH state (Logic "V) 

1 TTL Unit Load (U.L) = 1.6 mA 
in the LOW state (Logic "0") 



Input loading and output drive factors of alt products described in this handbook are related to these definitions. 
EXAMPLES — INPUT LOAD 

1 . A 7400 gate, which has a maximum I|l of 1.6 mA and I(h of 40pA is specified as having an input load factor of 1 U L (Also 
called a fan-in of 1 load.) 

2. The 74LS95B which has a value of Ijl = 0.8 mA and I|h of 40 pA on the CP terminal, is specified as having an input LOW load 
factor of 



40 uA " 

• 0.5 U.L 3" '"P"^ l^^GH loa<^ factor of - — Z — or 1 U L 



0.8 mA 

1 c »A or O.w u.u- ■ — . ■ 

1.6 mA 40 //A 

3. The 74LS00 gate which has an 1^ of 0.4 mA and an Iih of 20 has an input LOW load factor of 



or 0.25 U.L an input HIGH load factor of gf^^^ ^ ^^^ 



EXAMPLES — OUTPUT DRIVE 

1 . The output of the 7400 will sink 1 6 mA in the LOW (logic "0") state and source 800 in the HIGH (logic 'M ") state. The 
normalized output LOW drive factor is therefore 

16 mA 

and the output HIGH drive factor is 
80OM 

-5^or20U.L 
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2. The output of the 74LS00 will sink 8.0 mA In the LOW state and source 400 pA in the niGH state. The normalized output LOW 
drive factor is 

8.0 mA 

and the output HIGH drive factor is 
400;/A 



or 10U.L 



Relative load and drive factors for the basic TTL families are given in Table 3.3. 



FAMILY 


INPUT LOAD 


OUTPUT DRIVE 


HIGH 


LOW 


HIGH 


LOW 


74LS00 


0.5 U.L 


0,25 U.L 


10 U.L 


5 U.L 


7400 


1 U.L 


1 U.L 


20 U.L 


10 U.L 


9000 


1 U.L 


1 U.L 


20 U.L 


10 U.L 


74H00 


1,25 U.L 


1,25 U.L 


25 U.L 


12.5 U.L 


74S00 


1.25 U.L 


1.25 U.L 


25 U.L 


12.5 U.L 


74 ALS 


0.5 U.L 


0.0625 U.L 


10 U.L 


5 U.L 


74 FAST 


0.5 U.L 


0.375' U.L 


25 U.L 


12.5 U.L 



TABLE 3.3 



Values for MSI devices vary significantly from one element to another. Consult the appropriate data sheet for actual 
characteristics. 

WIRED-OR APPLICATIONS. Certain TTL devices are provided with an "open" collector output to permit the Wired-GR 
(actually Wired-AND) function. This is achieved by connecting open collector outputs together and adding an external pull-up 
resistor. 

The value of the puH-up resistor is determined by considering the fan-out of the OR tie and the number of devices in the OR tie. 
The pull-up resistor value is chosen from a range between maximum value (established to maintain the required Vqh with all 
the OR tied outputs HIGH) and a minimum value (established so that the OR tie fan-out is not exceeded when only one output is 
LOW). 

MINIMUM AND MAXIMUM PULL-UP 
RESISTOR VALUES 



RX(MIN) = 



vcc(MAX) - Vol 

iQL- N2(L0W)» 1.6 mA 



RX(MAX) = 



vcc(MiN)- Vqh 



Ni •IOH + N2(HIGH)»40^A 



where: 



Rx . = External Pull-up Resistor 

Ni = Number of Wired-OR Outputs 

N2 = Number of Input Unit Loads (U.L) being Driven 

'OH ~ 'CEX = Output HIGH Leakage Current 

Iql = l-OW Level Fan-out Current of Driving Element 

Vol = Output LOW Voltage Level (0.5 V) 

Vqh - Output HIGH Voltage Level (2.4 V) 

Vcc - Power Supply Voltage 
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Example: Four 74LS03 gat€^^^ Jriving four other LS gates or MSI inputs. 

RX(MIN) = = ^-^^^ = 742 n 

8 mA -1.6 mA 6.4 mA 

RX(MAX) = ^^^^-^-^^ = ^-35 V = 4.9 kO 
4« 100M + 2»40//A 0.48 mA 



where: 




Nl 


= 4 


N2 (HIGH) 


= 4«0.5U.L = 2U.L 


N2 (LOW) 


= 4«0.25 U.L= 1 U.L 


'OH 


= 100 juA 


"OL 


= 8mA 


Vol 


= 0,5V 


VOH 


= 2.4V 



Any value of pull-up resistor between 742 0 and 4.9 kn can be used. The lower values yield the fastest speeds while the higher 
values yield the lowest power dissipation. 



UNUSED INPUTS. For best noise immunity and switching speed, unused TTL inputs should not be left floating, but should be 
held between 2.4 V and the absolute maximum input voltage. 

Two possible ways of handling unused inputs are: 

1 . Connect unused input to Vcc- LS, ALS and FAST"* TTL inputs have a breakdown voltage > 7.0 V and require, therefore 
no series resistor. 

2. Connect the unused input to the output of an unused gate that is forced HIGH. 

CAUTION: Do not connect an unused LS, ALS or FAST", input to another input of the same NAND or AND function This 
method, recommended fornorma/ TTL f'rjcreases the input coup/ing capacitance and thus reduces the ac noise immunity, 

^ c'^^'"^^'^^^* ' ""^ ''AST- TTL inputs have an average capacitance of 5 pF for DIP 

packages. For an input that serves more than one internal function, each additional function adds approximately 1.5 pR 

UNE DRIVING — Because of its superior capacitive drive charateristics, TTL logic is often used in line driving applications 
which require varrous termination techniques to maintain signal integrity. Parameters associated with this application are 
listed m Table 3.4. 

It is also often necessary to construct load lines to determine reflection waveforms in line driving applications The input 
and output characteristic graphs of section 2 (Figs. 2-4, 2-7 and 2-8) can be very useful for this purpose. 

OUTPUT RISE AND FALL TIMES provide important information in determining reflection waveforms and crosstalk 
coefficients. Typical rise and fall times are approximately 6.0 ns for ALS and LS and about 2.0 ns for FAST with a 50 pF load 
(measured 10-90%). Output rise and fall times become longer as capacitive load is increased, 

INTERCONNECTION DELAYS. For those parts of a system in which timing is critical, designers should take into account 
the finite delay along the interconnections. These range from about 0.12 to 0.15 ns/inch for the type of interconnections 
normally used in TTL systems. Exceptions occur in systems using ground planes to reduce ground noise during a logic 
transition; ground planes give higher distributed capacitance and delays of about 0.15 to 0.22 ns/inch. 

Most interconnections on a logic board are short enough that the wiring and load capacitance can be treated as a lumped 
capacitance for purposes of estimating their effect on the propagation delay of the driving circuit. When an interconnection is 
long enough that its delay is one-fourth to one-half of the signal transition time, the driver output waveform exhibits noticeable 
slope changes during a transition. This is evidence that during the initial portion of the output voltage transition the driver sees 
the characteristic impedance of the interconnection (normally 100 O to 200 Q), which for transient conditions appears as a 
resistor returned to the quiescent voltage existing just before the beginning of the transition. This characteristic impedance 
forms a voltage divider with the driver output impedance, tending to produce a signal transition having the same rise or fall time 
as in the no-load condition but with a reduced amplitude. This attenuated signal travels to the far end of the interconnection, 
which is essentially an unterminated transmission line, where upon the signal staas doubling. Simultaneously, a reflection 
voltage is generated which has the same amplitude and polarity as the original signal, e.g., if the driver output signal is 
positive-going the reflection will be positive-going, and as it travels back toward the driver it adds to the line voltage. At the 
instant the reflection arrives at the driver it adds algebraically to the still-rising driver output, accelerating the transition rate and 
producing the noticeable change in slope. 
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(AU MAXIMUM RATINGS) 


^^^^ ' 


ALS . P 


FAST 1 


Characteristic 


Symbol 




74I.SXXX 


54Alj(XX 


74ALSXW 


54Fxxx 




units 


Operating Voltage Range 


Vcc 


5-10% 


5t5% 


5*10% 


5; 10% 


5r5% 


5r10% 


5-5% 


Vdc 


uuipul unvc. 


'oh 


-0.4 


-0.4 


-0.4 


-0.4 


-0.4 


-1.0 


- 1.0 


mA 


lot 


4.0 


8,0 


4.0 


8.0 


8.0 


20 


20 


mA 


Isc 


-20 to -100 


-20 to -100 


-25 to -150 


-25 to -150 


-25 to -150 


-60 to -150 


-60 to -150 


mA 


Buffer Output 


"OH 


-12 


-15 


-12 




— 19 


-12 


-15 


mA 


Ini 


M 


if* 


1? 


12 


24 


48 


dA 
xA 


mM 




tsc 


-40 to -225 


-40 to -225 


-50 to -225 


-50 to -225 


-50 to -225 


-100 to -225 


-100 to -225 


mA 


Buffer Line Driving 
Capability: 

Minimum Rt into 2.5 v 
Minimum Rt into 5.0 v 




178 


84 


178 


84 


84 


43 


32 


Q 




381 


189 


381 


189 


189 


95 


71 


a 



TABLE 3.4 

OUTPUT CHARACTERISTICS FOR SCHOTTKY TTL LOGIC 



If an interconnection is of such length that its delay is longer than half the signal transition time, the attenuated output of 
the driver has time to reach substantial completion before the reflection arrives. In the limit, the waveform observed at the 
driver output is a 2-step signal with a pedestal. In this circumstance the first load circuit to receive a full signal is the one at 
the far end, because of the doubling effect, while the last one to receive a full signal is the one nearest the driver since it 
must wait for the reflection to complete the transition. Thus, in a worst-case situation, the net contribution to the overall 
delay is twice the delay of the interconnection because the initial part of the signal must travel to the far end of the line and 
the reflection must return. 

When load circuits are distributed along an interconnection, the input capacitance of each will cause a small reflection 
having a polarity opposite that of the signal transition, and each capacitance also slows the transition rate of the signal as it 
passes by. The series of small reflections, arriving back at the driver, is subtractive and has the effect of reducing the 
apparent amplitude of the signal. The successive slowing of the transition rate of the transmitted signal means that it takes 
longer for the signal to rise or fall to the threshold level of any particular load circuit. A rough but workable approach is to 
treat the load capacitances as an Increase in the intrinsic distributed capacitance of the interconnection. Increasing the 
distributed capacitance of a transmission line reduces its impedance and increases its delay. A good approximation for 
ordinary TTL interconnections is that distributed load capacitance decreases the characteristic inhpedance by about one- 
third and increases the delay by one-half. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

LS ALS FAST 

Storage Temperatu re - 65X to + 1 50**C - 65°C to + 1 50'C - 65°C to + 1 50'C 

Temperature (Ambient) Under Bias -55*0 to -K125**C -55**Cto +125*0 -55*0 to +125X 

Vcc Pin Potential to Ground Pin -0.5 V to +7,0 V -0.5 V to +7.0 V -0.5 V to +7.0 V 

♦Input Voltage (dc) Diode Inputs -0.5 V to 15 V -0.5 V to 5.5 V -0.5 V to 5.5 V 

•Input . Current (dc) -30 mA to +5.0 mA -30 mA to +5.0 mA -30 mA to +5.0 mA 
Voltage Applied to Open Collector 

Outputs (Output HIGH) -Oi5 V to +10 V -0.5 V to +5.5 V -0.5 V to +5.5 V 
High Level Voltage Applied to 

Disabled 3-State Output 5.5 V 5.5 V 5.5 V 

♦Either input voltage limit or input circuit limit is sufficient to protect the inputs — Circuits with 5.5 V maximum limits 
are listed below. 

Device types having inputs limited to 5.5 V are as follows: 

SN74LS242/243, SN74LS245 — Inputs connected to outputs, 

SN74LS640/641/642/645 — Inputs connected to outputs. 

SN74LS299/322A/323 — Certain Inputs. 

SN74LS673/674 — Certain Inputs. 
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DEFINI^p y SYMBOLS AND TERMS USED IN^p^TABOOK 

CURRENTS — Positive current is defined as conventional current, flow into a device. Negative current is defined as 
conventional current flow out of a device. All current Itnnits are specified as absolute values. 

\qq Supply Current — The current flowing into the V^c supply terminal of a circuit with the specified input 

conditions and the outputs open. When not specified, input conditions are chosen to guarantee worst case 
operation. 

I|H Input HIGH current — The current flowing into an input when a specified HIGH voltage Is applied. 

I|L Input LOW current — The current flowing out of an input when a specified LOW voltage is applied. 

Iqh Output HIGH current. The leakage current flowing into a turned off open collector output with a specified 

HIGH output voltage applied. For devices with a pull-up circuit, the Iqh 's the current flowing out of an 
output which is in the HIGH state. 

Iql Output LOW current — The current flowing into an output which is in the LOW state. 

Iqs Output short-circuit current — The current flowing out of an output which is in the HIGH state when that 

output is short circuit to ground (or other specified potential). 

'OZH Output off current HIGH — The current flowing into a d'rsabled 3-state output with a specified HIGH output 

voltage applied. 

•OZL Output off current LOW — The cu rrent flowing out of a disabled 3-state output with a specified LOW output 

voltage applied. 



VOLTAGES — All voltages are referenced to ground. Negative voltage limits are specified as absolute values {i.e., - 1 0 V is 
greater than -1.0 V). 

Vcc Supply voltage — The range of power supply voltage oyer which the device is guaranteed to operate within 

the specified limits. 

V|K(MAX) Input clamp diode voltage — The most negative voltage at an input when 1 8 mA is forced out of that input 
terminal. This parameter guarantees the integrity of the input diode which is intended to clamp negative 
ringing at the input terminal. 

V|H Input HIGH voltage — The range of Input voltages that represents a logic HIGH in the system. 

VlHiMIN) Minimum input HIGH voltage — The minimum allowed input HIGH in a. logic system. This value represents 
the guaranteed input HIGH threshold for the device. 

V|L Input LOW voltage — The range of input voltages that represents a logic LOW in the system. 

VlL(MAX) Maximum input LOW voltage — The maximum allowed input LOW in a system. This value represents the 
guaranteed input LOW threshold for the device: 

VOH(MIN) Output HIGH voltage — The minimum voltage at an output terminal for the specified output current Iqh 
and at the minimum value of Vcc- 

^OLiMAX) Output LOW voltage — The maximum voltage at an output terminal sinking the maximum specified load 
current IqL- 

Vx+ Positive-going threshold voltage — The input voltage of a variable threshold device {i.e., Schmitt Trigger) 

that is interpreted as a V)h as the input transition rises from below Vx.(ivit|sj). 

Vx- Negative-going threshold voltage— The input voltage of a variable threshold device {i.e., Schmitt Trigger) 

that is interpreted as a V|l as the input triansition falls from above Vt+{maX)- 
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AC SWITCHING PARA 



ilV^^ WAVEFORMS 



tpLH Propagation delay L0W*T0-H1GH: 

The time delay from when the input is 1.3 V (1.5 for FAST) to when the output reaches 1.3 V (1.5 for FAST), 
. while the output changes to a logic HIGH. 

tpHL Propagation delay HIGH-TO-UOW; 

The time delay from when the input is 1.3 V (1,5 for FAST) to when the output reaches 1.3 V (1.5 for FAST), 
while the output changes to a logic LOW. 



For Inverting Function For Non Inverting 




If Waveform Rise Time: 

LOW to HIGH logic transition time, measured from the 10% to 90% points of the waveform. 

tf Waveform Fall Time: 

HIGH to LOW logic transition time, measured the 90% to the 10% points of the waveform. 



1l\ lJL 




tPHZ Output disable time; HIGH to Z . 

The time delay between the specified amplitude point on the enable input and when the output falls 0.5 V 
(0.3 V for FAST) from the steady-state HIGH level. 

tPZH Output enable time: Z to HIGH 

The time delay between the specified amplitude points on the enable input and the output, when the output 
is going from a disabled state to a logic HIGH state. 
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tPLZ Output disa ^PP^LOW to Z ) 

The time delay between the specified amplitude point on the enable input and when the output rises 0.5 V 
(0.3 V for FAST) from the steady-state LOW l^vel. 

tPZL Output enable time: Z to LOW 

The time delay between the specified amplitude points on the enable inputand the output when the output 
is going from a disabled state to a logic LOW state. 




tree Recovery time 

Time required between an asynchronous signal (SET, RESET, CLEAR or PARALLEL load) and the active 
edge of a synchronous control signaL to insure that the device will properly resppnd to the synchronous 
signal. 



Asynch 



Asynch 



Control 




th Hold Time 

The interval of time from the active edge of the control signal (usually the clock) to when the data to be 
recognized is no longer required to ensure proper interpretation of the data. A negative hold time indicates 
that the data may be removed at some time prior to the active edgie of the control signal. 

ts Setup time 

The interval of time during which the data to be recognized is required to remain constant prior to the active 
edge of the control signal to ensure proper data recognition. 




V 
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tw or Pulse wi< 

tpw The time b^Wleri"^ ...^ specified amplitude points (1.3 V for US 3t 

trailing edges of a pulse. 



for FAST) on the leading and 




^MAX Toggle frequency/operating frequency 

The maximum rate at which clock pulses meeting the clock requirements (i.e,, twH/ tWO and tr, tf) may be 
applied to a sequential circuit Above this frequency the device may cease to function. 

f(VIAXniin Guaranteed maximum clock frequency 

The lowest possible value for fiviAX- 



TESTING 

DC TEST CIRCUITS 

The following test circuits and forcing functions represent Motorola's typical DC test procedures 



vqh and Vol tests 

Force IqhMAX or IqlmAX 
Measure Vqh or ^OL 



VfHMIN ^ 
or ViLMAX 



DUT^ 



l|HH' l|H AND l|L TESTS 
Force 7.0, 5.5. 2.7. or 0.4 V 
Measure 1|hh' 'iH' or 1^ 





IQS TEST* 



VlHMIN 
or ViLMAX 



Measure 
'OS 



7777- 



VlK TEST 
Force 1; 
Measure V|k 



IqH' IQZH' and '02L TESTS 
Force 5.5, 2.4, or 0.4 V 
Measure Iq 





Ice TEST 
Measure Ice IQ^^^ 




*The test for Iq (ALS devices) is performed in the same manner as log except 2.25 volts is forced on the output instead of 0,0 V. 
**UnIess otherwise indicated, Input conditions are selected to produce a worst case condition. 
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AC TEST CIRCUITS The^J|'^ test circuits and conditions represent t^^^^^ ^ typical test procedures. AC 
waveforms and ternninolog^ari be found on pages 3-8 to 3-10, 

Proper testing requires that care be taken in the construction of AC test fixtures. This is especially true of FAST'" TTL 

Maintaining a 50 Q environment on the ac test fixture, as well as the use of multilayer boards with internal Vqc and 
ground planes is highly recommended for FAST'" TTL. Bypassing with both electrolytic and high quality RF type 
capacitors should be provided on the board. Lead lengths for all components should be kept as short as possible 
(Motorola uses and recommends chip capacitors and resistors for ac test fixtures). Following these rules will result in 
cleaner waveforms as well as better correlation between Motorola and the FAST"* TTL consumer. 



LS TEST CIRCUITS 



Test Circuit for Standard Output Devices 

vcc 

Q 



PULSE GEN 



V|N 



51 Q 



6 o.y.T. 



VOUT 



Test Circuit for Open Collector Output Devices 

vcc ^cc 



PULSE GEN 



V|N 



6- — I O.U.T. 

cT 



-© 



VquT 



15 pF^ 



•includes all probe and jig capacitance 



Optional LS Load (Guaranteed— Not Tested) 

Vcc 

p 




PULSE GENERATOR SETTINGS 
(UNLESS OTHERWISE SPECIFIED) 



Frequency = 
Duty Cycle 
ITLH (tf) - 
ITHL (tf) - 
Amplitude = 



LS 

1MHZ 
50% 

6 ns (15)* 
6ns (15)* 
Oto3 V 



ALS 

1MHZ 

50% 

6ns 

6ns 

0to3 V 



FAST 

1MH2 

50% 

2.5ns 

2.5ns 

Oto 3 V 



*The specified propagation delay limits can be guaranteed 
with a 15 ns input rise time on all parameters except those 
requiring narrow pulse widths. Any frequency measurement 
over 1 5 MHz or pulse width less than 30 ns must be performed 
with a 6 ns input rise time. 



ALS and FAST TEST CIRCUITS 

+ 7 V OPEN 



»PZL. tPLZ. 



o.c. \ 



ALL OTHER 



O.U.T. 



500O 



T i 



R2 

soon 



^-includes all probe and jig capacitance 

Note: for ALS open collector outputs with Iql - 8 
replace Rl and R2 with 1000 Q resistors. 
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LS Data Sheets 

SCHOTTKY TTL 



o 

MOTOROLA 



t« 13 12 n 10 I 

HOT 

J LJ LJ LU LiJ LlI h 



GNO 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 {Plastic) 



SN54LS0Q 
SN74LS00 



QUAD2-IIMPUT NAND GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5,0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


«C 






74 


0 


25 


70 




'OH 


Output Current — High 


54.74 






-0.4 


mA 


'OL 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 





PC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 



PARAMETER 



LIMITS 



MIN 



TYP 



MAX 



UNITS 



TEST CONDITIONS 



VtH 



Input HIGH Voltage 



2.0 



V|L 



V|K 



Input LOW Voltage 



Guaranteed Input HIGH Voltage for 
All Inputs 



54 



0.7 



74 



0.8 



Guaranteed Input LOW Voltage for 
Ail Inputs 



Input Clamp Diode Voltage 



-0.65 



-1.5 



VCC = MIN. I|N =-18 mA 



VOH 



Output HIGH Voltage 



Vol 



Output LOW Voltage 



54 



2.5 



3.5 



74 



Z7 



3,5 



Vcc = MIN. lOH = MAX, V|isj - V|h 
or V|L per Truth Table 



54,74 



0.25 



0.4 



'OL - ^ 0 



74 



0.35 



0.5 



lOL ~ 8 0 



Vcc = Vcc MIN. 
V|N = ViL or V|H 
per Truth Table 



>IH 



Input HIGH Current 



'IL 



Input LOW Current 



20 



Vcc = MAX, V|N = ;^7 V 



0.1 



mA 



Vcc = MAX, V||^ = 7,0 V 



-0.4 



mA 



Vcc = MAX, V|N = 0.4 V 



'OS 



Short Circuit Current 



-20 



-100 



mA 



Vcc = MAX 



'CC 



Power Supply Current 
Total, Output HIGH 
Total, Output LOW 



1.6 



4.4 



mA 



Vcc = MAX 



AC CHARACTERISnCS; Ta = 25''C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


. MAX 


fPLH 


Turn Off Delay. Input to Output 




9.0 


15 


ns 


Vcc = 50 V 


tPHL 


Turn On Delay, Input to Output 




10 


15 


ns 


Cl= 15pF 
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(g) 



MOTOROLA 



13 




12 




1 T 




10 



^5- 



U LiJ LiJ LJ 



*OPEN COLLECTOR OUTPUTS 

J Suffix — Case 632-07 {Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS01 
SN74LS01 



QUAD 2-INPUT NAND GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


' 4.5 


5,0 


5.5 


V 






74 


4.75 


5-0 


5.25 




ta 


Operating Ambient Tenriperature Range ■ 


54 


-55 


25 


125 


«c 






74 


0 


25 


70 




VOH 


Output Voltage — High 


54,74 






5.5 


V 


IQL 


Output Current — Low 


54 






4.0 


mA 






74 






ao 





DC CHARACTERISnCS OVER OPERAnNG TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 




Input Clamp Diode Voltage 




-0-65 


-1.5 


V 


Vcc = MIN. l|N=-18mA 


'oh 


Output HIGH Current 


54,74 






100 




VcG = MIN, VoH = MAX 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


'OL ^ ^ 0 f"A 


Vcc = Vcc MiN, 
VlN=V|Lor V|H 
per Truth Table 


74 




0.35 


0.5 


V 


'OL = 8*0 nriA 


t|H 


Input HIGH Current 






20 




Vcc = MAX V|N = Z7 V 






0.1 


mA 


Vcc = MAX ViN==7.0 V 


'It 


Input LOW Current 






-<5.4 


mA 


Vcc = MAX V|N = a4 V 


•gc 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






1.6 


mA 


Vcc MAX 






4.4 



AC CHARACTERISTICS: Ta = 25^C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




17 


32 


ns 


Vcc = 5.0 V 
Cl=15pF, RL=2.0kn 


tPHL 


Turn On Delay, Input to Output 




15 


28 


ns 
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(& 



MOTOROLA 



pri R R rn R m m 



LU Lii-Lil ill llj LiJ H 



J Suffix ~ Case 632-07 (Ceramic) 
N Suffix — Case 648-05 (Plastic) 



SN54LS02 
SN74LS02 



QUAD 2-INPUT NOR GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 




74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°C 






74 


0 


25 


70 




*0H 


Output Current — High . . 


54.74 






-0,4 


mA 


'OL 


Output Current — Low 


54 






4.0 


mA 




74 






8-0 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


• MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 




Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
Ait Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc=MIN, l|N = -18mA 


VOH 


Output HIGH Voltage 


54 


Z5 


3.5 




V 


Vcc = MIN' lOH = MAX y\H = Vih 
or V|L per Truth Table 


74 


Z7 


3.5 




V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


lOL ~ 4,0 mA 


Vcc = Vcc MIN, 
V|N=V|L or V|H 
per Truth Table 


74 




0.35 


0.5 


V 


Iql - 8-0 rnA 


t|H 


Input HIGH Current 






20 




Vcc = MAX V|N = 2.7 V 






0:1 


mA 


Vcc = MAX ViN = 7.0 V 


>IL 


Input LOW Current 






-0.4 


mA 


Vcc == MAX V|N = 0.4 V 


'OS 


Short Circuit Current 


-^20 




-100 


mA 


Vcc = MAX 


ice 


Power Supply Current 
Total, Output HIGH 
Total Output LOW 






3.2 


mA 


Vcc = MAX 






5.4 


AC CHARACTERISTICS: Ta = 25''C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




10 


15 


ns 


Vcc .= 50 V 
Cl=15pF 


tPHL 


Turn On Delay, Input to Output 




10 


15 


ns 
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MOTOROLA 



13 




12 




M 



3 




n m 




LJ LiJ Li) LiJ LiJ LJ U 



GNO 



♦OPEN COLLECTOR OUTPUTS 

J Suffix — Case 632r07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS03 
SN74LS03 



QUAD 2-INPUT NAND GATE 
LOW POWER SCHOTTKV 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 




MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


^c 






74 


0 


25 


70 




Vqh 


Output Voltage — High 


54,74 






5.5 


V 


'OL 


Output Current — Low 


54 






4.0 


mA 






74 






ao 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYiP 


MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






07 


V 


Guaranteed Input LOW Voltage for 
Alt Inputs 


74 






0.8 


V|K 


input Clamp Oipde Voltage 




-0.65 


-1.5 


V 


Vcc = MIN. l|N=-18mA 


<0H 


Output HIGH Current 


54.74 






100 




Vcc MIN, Vqh = MAX 


Vol 


Output LOW Voltage 


5474 




0.25 


0.4 


V 


IqC = 4.0 mA 


Vcc = Vcc MIN, 
V|N =Vmor ViH 
per Truth Table 


74 




035 


0.5 


V 


Iql = 8 0 


)|H 


Input HIGH Current 






20 




Vcc = MAX, V|N - Z7 V 






0.1 


mA 


Vcc = MAX.V|N=7.0 V 


1|L 


Input LOW Current 






-0.4 


mA 


Vcc = MAX ViN - 0.4 V 


Ice 


Power Supply Current 
Total. Output HIGH 
Total, Output LOW 






1.6 


mA 


Vcc = MAX 






4.4 



AC CHARACTERISTICS: Ta = 25°C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay. Input to Output 




17 


32 


ns 


Vcc = 5.0 V 
Cl= 15 pF, Rl=2.0 kO 


tPHL 


Turn On Delay, Input to Output 




15 


28 


ns 



MOTOROLA SCHOTTKY TTL DEVICES 
4-5 



(g) 



MOTOROLA 



vcc 





4 1 


3 1 




5 9 


8 


















1 1 2 1 3 4 5 6 7 



J Suffix — Case 632-07 (Ceramic) 
N Suffix ~ Case 646-05 (Plastic) 



SN54LS04 
SN74LS04 



HEX INVERTER 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Vottage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5,25 




ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


oc 






74 


0 


25 


70 




'oh 


Output Current — High 


54,74 






-0.4 


mA 


'OL 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 





DC CHARACTBRISnCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


VlH 


input HIGH Voltage 


10 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voftage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, l|N=-18mA 


VOH 


Output HIGH Voltage 


54 


15 


3.5 




V 


Vcc = MIN, Iqh = MAX. V|n = Vih 
or V|L per Truth Table 


74 


17 


3.5 




V 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


lOL = ^0 "lA 


Vcc = Vcc MIN. 
ViN =V|uorViH 
per Truth Table 


74 




0,35 


0.5 


V 


lOL 8 0 


l|H 


Input HIGH Current 






20 




Vcc = MAX. V|N = 17 V 






0.1 


mA 


Vcc = MAX V|N = 7.0 V 


t|L 


Input LOW Current 






-0.4 


mA 


Vcc ^ MAX. V|N = 0.4 V 


'OS 


Short Circuit Current 


^20 




-100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






2.4 


naA 


Vcc = MAX 






6.6 


AC CHARACTERISTICS: Ta = 25*C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




9.0 


15 


ns 


Vcc = 5.0 V 
Cl= 15pF 


tPHL 


Turn On Delay, Input to Output 




10 


15 


ns 



MOTOROLA SCHOTTKY TTL DEVICES 
4-6 



MOTOROLA 



vcc 



14 


1 


3 12 


1 


0 9 


8 










-t>r 


->;- 








1 


2 


3 LiJ Lij LfJ LiJ 



SN54LS05 
SN74LS05 



•OPEN COLLECTOR OUTPUTS 

J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



GNO 



HEX INVERTER 

LOW POWER SCHOTTKY 



GUARANTHED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 




Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 






Operating Ambient Temperature flange 


54 


-55 


25 


125 


*C 






74 


0 


25 


70 




vqh 


Output Voltage — High 


54,74 






5.5 


V 


'OL 


Output Curreiit — Low 


54 






4.0 


mA 






74 






ao 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


VlH 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed ! nput LOW Voltage for 
All Inputs 


74 






0.8 


ViK 


Input Clamp Diode Voltage 




-0.65 




V 


Vcc = MIN, l|N=-18fTiA 




Output HIGH Current 


54,74 






100 




Vcc = MIN. Vqh = MAX 


Vol 


Output LOW Voltage 


54,74 




0,25 


0,4 


V 


Iql = ^-0 'TiA 


Vcc = Vcc MIN, 
V|N =V|L orViH 
per Truth Table 


74 




0.35 


0.5 


V 


IOL = 8-0rnA 


l|H 


Input HIGH Current 






20 




Vcc = MAX V| 


M = 2.7 V 






0-1 


mA 


Vcc = MAX,ViN=7.0 V 


1|L 


Input LOW Current 






-0.4 


mA 


Vcc ~ MAX ViN = 0.4 V 


'cc 


Power Supply Current 
Total. Output HIGH 
Total, Output LOW 






2.4 


mA 


Vcc = MAX 






6.6 



AC CHARACTERISnCS: Ta 25*^0 



SYMBOL 


PARAMETER . 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




17 


32 


ns 


• Vcc = 5.0 V 


tPHL 


Turn On Delay, Input to Output 




15 


28 


ns 


Cl= 15 pF. Rl = 2.0 kn 



MOTOROLA SCHOTTKY TTL DEVICES 
4-7 



fl 

SN54LS08 
SN74LS08 



QUAD 2-INPUT AND GATE 

LOW POWER SCHOTTKY 



SYMBOL 


PARAMETER 




MtN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°c 






74 


0 


25 


70 




•oh 


Output Current — High 


54.74 






-0-4 


mA 




Output Current — Low 


54 






4,0 


mA 






74 






8.0 





DC CHARACTCRIsnCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN - 


TYP 


MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Vottage 


54 






0,7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 




Input Clamp Diode Voltage 




-0.65 


-1,5 


V . 


Vcc = MIN. I|N =-18mA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V 


Vcc = MIN, iQH = MAX. ViN = V|h 
or V|L per Tr'uth Table 


74 


2.7 


3.5 




V 


Vol 


Output LOW Voltage 


54J4 




0.25 


0.4 


V 


Iql = ^'0 mA 


Vcc = Vcc MIN, 
V|N = ViL or V|H 
per Truth Table 


74 




0.36 


0.5 


V 


Iql = 8-0 niA 


l|H 


Input HIGH Current 






20 




Vcc = MAX. V|N = 2.7 V 






0.1 


mA 


Vcc = MAX ViN = 7.0 V 


l!L 


Input LOW Current 






-0.4 


mA 


Vcc = MAX V(N=0.4 V 


*0S 


Shoa Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






4.8 


mA 


Vcc = MAX 






8.8 



(g) 



MOTOROLA 



14 




13 




12 




1 1 




10 




9 




B 




J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



GUARANTEED OPERATING RANGES 



AC CHARACTERtSnCS: Ta = 25°C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MiN- 


7YP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




ao 


15 


ns 


Vcc = 5.0 V 


tPHL 


Turn On Delay, Input to Output 




10 


20 


ns 


Cu=15pF 



MOTOROLA SCHOTTKY TTL DEVICES 
4-8 



(g) 



#1 

MOTOROLA 



14 




13 




12 




10 



□ UJ liJ LU 111 LLJ U 

GNO 

•OPEN COLLECTOR OUTPUTS 

J Suffix — Case 63 2-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



> 



SN54LS09 
SN74LS09 



QUAD 2-INPUT AND GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


«C 






74 


0 


25 


70 






Output Voltage — High 


54.74 






5.5 


V 


'OU 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 





DC CHARACTERISmCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Oiode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, llN=-18mA 


'OH 


Output HIGH Current 


54,74 






100 




Vcc = MIN, Vqh = MAX 


Vol 


Output LOW Voltage 


54.74 




0.25 


a4 


V 


Iql — 4.0 mA 


Vcc = Vcc MIN, 
.V|N=V|Lor ViH 
per Truth Table 


74 




0,35 


as 


V 


Iql = 80 


'IH 


Input HIGH Current 






20 




Vcc = MAX, V| 


N=Z7 V 






0.1 


rrxA 


Vcc = MAXV|N=7.0 V 


•IL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX ViN = 0.4 V 


>CC 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






4.8 


mA 


Vcc = MAX 






8.8 


AC CHARACTERISTICS: Ta = 25'C 


SYMBOL 


. PARAMETER 


UMltS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




20 


35 


ns 


Vcc = 5.0 V 
CL=15pF, Rl = 2.0 kO 


tPHL 


Turn On Delay, Input to Output 




17 


35 


ns 



MOTOROLA SCHOTTKY TTL DEVICES 
4-9 



(g) 



•o 



lTETF 



LI Ld Ld Ld LJ 



I 

SN54LS10 
SN74LS10 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



GUARANTEED OPERATING RANGES 



TRIPLE 3-INPUT IMAND GATE 

LOW POWER SCHOTTKY 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


. 125 


°C 






74 


0 


25 


70 




'oh 


Output Current — High 


54.74 






-0.4 


mA 


lOL 


Output Current — Low 


54 






4.0 


mA 






74 






8,0 





SYMBOL 


PARAMETER 


UMrrs 




TESTCONOmONS 


MIN 


TYP 


MAX 


UNITS 


VlH 


Input HIGH Voltage 


1,0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


ViL 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
Alt inputs 


74 




\ 


0.8 


ViK 


Input Clamp Oiode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, l|N=-18mA 


VOH 


Output HIGH Voitagie 


54 


2.5 


3.5 




V 


Vcc - l^"^' 'OH = MAX. V|N = V|h 
or V|L per Truth Table 


74 


2.7 


3.5 




V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


'OL - 4-.0 mA 


Vcc = Vcc MIN, 
V|N = ViL or V|H 
per Truth Table 


74 




0.35 


as 


V 


'OL = 8-0 niA 


t|H 


Input HIGH Current 






20 


fjA 


Vcc = MAX, ViN = Z7 V 






0.1 


mA 


Vcc = MAX V|N=7.0 V 


l|L 


Input LOW Current 






-0.4 


mA 


Vcc = MAX V|isj = 0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 
Total. Output HIGH 
Total, Output LOW 








1.2 


mA 


Vcc = MAX 








3.3 



AC CHARACTERISTICS: Ta = 2S''C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay. Input to Output 




9.0 


15 


ns 


Vcc = 5.6 V 


tPHL 


Turn On Delay, Input to Output 




10 


15 


ns 


CL = 15pF 



MOTOROLA SCHOTTKY TTL DEVICES 
4-10 



#) — 

SN54LS1 1 
SN74LS1 1 



TRIPLE 3-INPUT AND GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5,0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


«C 






74 


0 


25 


70 




'OH 


Output Current — High 


54.74 






-0.4 


mA 


fOL 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




Input HIGH Voltage 


2.0 






V 


Guaranteed input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN. llN=-18mA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V 


Vcc = MIN. Iqh = MAX. V|n = V|h 
or ViL per Truth Table 


74 


Xl 


3.5 




V. 


Vol 


Output LOVy Voltage 


54,74 




0.25 


0.4 


V 


'OL = ^ 0 


Vcc = Vcc MIN, 
ViN=V|Lor ViH 
per Truth Table 


74 




0.35 


05 


V 


'OL = 8.0 mA 


l|H 


Input HIGH Current 






20 




Vcc = MAX V| 


N = 2-7 V 






0.1 


mA 


Vcc = V|N = 70 V 


hL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX ViN = 0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






3.6 


mA 


Vcc = MAX 






6.6 


AC CHARACTERISTICS: Ta = 25'C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX . 


tPLH 


Turn Off Delay, Input to Output 




8.0 


IS 


ns 


Vcc = 5.0 V 
Cl = 15pF 


tPHL 


turn On Delay, Input to Output 




10 


20 


ns 



(g) 



14 




13 




12 




1 1 


|,o| 


9 




8 




Lij iiJ Li) LiJ LiJ LlI 



J Suffix — Case 632-07 (Caramic) 
N Suffix — Case 646-OS (Plastic) 



MOTOROLA SCHOTTKY TTL DEVICES 
4-11 



(g) 



MOTOROLA 



JH. 



7] 13 12 I 11 I 10 9 8 



2 3 4 



Ld LI 111 



GNO 



•OPeN COLLECTOR OUTPUT 

J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



I ; 

SN54LS12 
SN74LS12 



TRIPLE 3-INPUT NAND GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°C 






74 


0 


25 


70 




VOH 


Output Voltage — High 


54.74 






5.5 


V 


IQL 


Output Current — Low 


54 






4.0 


mA 






74 






ao 





DC CHARACTERISTICS OVER OPERATING TEMPgRATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage ' 


20 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V : 


Guaranteed input LOW Voltage for 
Ail Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


VcC = MIN' l|N=-18mA 


'OH 


Output HIGH Current 


54.74 






100 




Vcc = MIN. Vqh = MAX 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


Iql ~ ^ 0 


Vcc = Vcc MIN. 
V|N = ViL or V|H 
per Truth Table 


74 




0.35 


. 0.5 


• V 


Iql ~ 8-0 "'A 


t|H 


Input HIGH Current 






2b 


M 


Vcc = MAX. V|N = 2.7 V 






0.1 


mA 


Vcc = MAX. ViN = 7.0 V 


l|L 


Input LOW Current 






-0.4 


mA 


Vcc = MAX. VtN = 0.4 V 


'CC 


Power Supply Current 
Total, Output HIGH 
Total. Output LOW 






1.4 


mA 


Vcc = MAX 






3.3 



AC CHARACTERISTICS: Ta = 25^C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay. Input to Output 




17 


32 


ns 


Vcc = 5.0 V 
Ct=15pF, RL = 2.0kn 


tPHL 


Turn On Delay, Input to Output 




IS 


28 


ns 



MOTOROLA SCHOTTKY TTL DEVICES 
4-12 



(g) 



MOTOROLA 



DESCRIPTION -The SN54LS/74LS133ndSN54LS/74US14contain 
logic gates/inverters which accept standard TTL input signals and 
provide standard TTL output levels. They are capable of transforming 
slowly changing input signals into sharply defined, jitter-free output 
signals. Additionally, they have greater noise margin than conventional 
inverters. 

Each circuit contains a Schmitt trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL totem pole output The Schmitt 
trigger uses positive feedback to effectively speed-up stow input transi* 
tions, and provide different input threshold voltages for ppsitive and 
negative-going transitions. This hysteresis between the positive*gomg 
and negative-going input thresholds (typically 800 mV) is determined 
internally by resistor ratios and is essentially insensitive to temperature 
and supply voltage variations. 



SN54LS/74LS13 
SN54LS/74LS14 



SCHMITT TRIGGERS 
DUAL GATE/HEX INVERTER 

LOW POWER SCHOTTKY 



LOGIC AND CONNECTION DIAGRAMS 



SN54LS/74LS13 









=5hw 


p 










U D 111 Lil * LlI ' 



SN54LS/74LS14 



Fi R R w m n 



3 




Lij lIj lij ilj lIj m 



J Suffix Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4,75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


oc 






74 


0 


25 


70 




>0H 


Output Current — High 


54,74 






-0.4 


mA 


'OL 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 





MOTOROLA SCHOTTKY TTL DEVICES 
4-13 



SN54LS/74LS13 • SNS^^T^I^ 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


vt+ 


Positive-Going Threshold Voltage 


1.5 




2.0 


V 


Vcc = 5.0 V 




Negative-Going Threshold Voltage 


0.6 




1.1 


V 


Vcc = 5.0 V . 


vri-VT. 


Hysteresis 


0.4 


0.8 




V 


Vcc = 5.0 V 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, l|N = -18mA 


VOH 


Output HIGH Voltage 


54 


Z5 


. 3.4 




w 


Vr/^ = MIN Irvui— ddO t/A Wim =: \/ri 
vcc 'viiiN,.iQ|-| **KAJ fjM., vjfg — VjL 


74 


Z7 


3.4 




v 


Vol 


Output LOW Voltage 


54,74 




0.25 


0,4 


V 


Vcc = MIN, Iql = 4.0 mA,.ViN = 2.0 V 


74 




0.35 


0:5 


V 


Vcc - WIN, loL = 8.0 mA, Vin = 2.0 V 


•T+ 


Input Current at 
Positive-Going Threshold 








mA 


VCC = 5.0V,Vin=Vt+ 


It- 


input Current at 
Negative-Going Threshold 




AID 

— U. la 




mA 


Vcc = 5,0 V, V|N = Vx- 


MH 


Input HIGH Current 




1.0 


20 




vcc = MAX. Vim = 2.7 v 






0.1 


mA 


Vcc = MAX. V|N = 7.0V 


'IL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX, V|N= 0.4V 




Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX,VouT = OV 




Power Supply Current 
Total, Output HIGH 


LS13 




2.9 


6.0 








LSI 4 




8,6 


1.6 


mA 


VCC = MAX 


Total, Output LOW 


LS13 




41 


7.0 








LS14 




12 


21 







AC CHARACTERISTICS: Ta = 25°C 



SYMBOL 


PARAMETER 


MAX 


UNITS 


TEST CONDITIONS 


LS13 


LS14 


tPLH 


Propagation Delay. Input to Output 


22 


22 


ns 


Vcc = 5.0 V 


tPHL 


Propagation Delay, input to Output 


27 


22 


ns 


CL=15pF 



*OUT 



1^^3V 



MOTOROLA SCHOTTKY TTL DEVICES 
4-14 



SN54LS/74LS13 • SIM54L^74LS14 



ViN VERSUS VouT 
TRANSFER FUNCTION 



5.0 























'=2 




























































































































































1 


1 



























0.0 0.4 0.9S 1.2 1.8 2.0 

V,„ - INPUT VOLTACe - VOLTS 



Fig. 1 



THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS 
POWER SUPPLY VOLTAGE 



2.0 



(A 

is 

> S 

Q Ut 



Ta 


'I 


50c 




















\^ 


T+ 









































































































































































4.5 4.75 5.0 5.25 5.5 

Vcc '"OWER SUPPLY VOLTAGS - VOLTS 

Fig. 2 



THRESHOLD VOLTAGE HYSTERESIS 
VERSUS 
TEMPERATURE 



§{2 

ut > 

S I 

o " 



1 ^ , 



t.3 



a7 



0» 25» 75» 125* 

T^ - AMBIENT TEMPEJUTURE .- 'C 

Fig. 3 



MOTOROLA SCHOTTKY TTL DEVICES 
4-15 



MOTOROLA 



n R R rn ram m 
L Ud^ 



3 



LI m ill 



U LiJ LJ U Lil LlI 



•OPHN COLLECTOR OUTPUTS 

J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



7 
GNO 



SN54LS15 
SN74LS15 



TRIPLE 3-INPUT AND GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voitage 


54 


4.5 


5.0 


5.5 


V 




74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°C 




74 


0 


25 


70 




VOH 


Output Voltage — High 


54,74 






5.5 


V 


iOL 


Output Current — Low 


54 






4.0 


mA 




74 






8.0 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


VIK 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN. >IN =-18 mA 


'OH 


Output HIGH Current 


54.74 






100 




Vcc === I^IN, Vqh = MAX 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


'OL ~ mA 


Vcc = Vcc MIN- 
ViN =VtL or V|H 
per Truth Table 


74. 




0.35 


0.5 


V 


Iql = 8.0 mA 


i|H 


Input HIGH Current 






20 


AiA 


Vcc = MAX, V||sj =2.7 V 






0.1 


mA 


Vcc = MAX. V|N = 7.0 V 


IlL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX ViN = 0.4 V 


*cc 


Power Supply Current 
Total Output HIGH 
Total, Output LOW 






3.6 


mA 


Vcc = MAX 






6.6 



AC CHARACTERISTICS: Ta = 25'='C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




20 


35 


ns 


Vcc = 5.0 V 


tPHL 


Turn On Delay, Input to Output 




17 


35 


ns 


Cl= 15 pF, Rl=2.0 kO 



MOTOROLA SCHOTTKY TTL DEVICES 
4-16 



vcc 



R '3 


12 n to 9 fT] 






















3 4 s [aj [_7j 



GND 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS20 
SN74LS20 



DUAL 4.INPUT IMAIMD GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 
70 


°C 






74 


0 


25 




»0H 


Output Current — High 


54 . 74 






^0.4 


mA 


'OL 


Output Current — Low 


54 






4.6 


mA 






74 







8.0 



SYMBOL 


PARAMETER 


UMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


■ UNITS 


V|H 


Input HIGH Voltage 




2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 




Guaranteed Input LOW Voltage for 
Ail Inputs 


74 






0.8 


V 




Input Clamp Diode Voltage 




-0,65 


-1.5 


V 


Vcc = MIN. I|N=-18 mA 


VOH. 


Output HIGH Voltage 


54 


Z5 


3.5 




V 


Vcc = MIN, IQH = MAX, ViN = V|h 
Of ViL per Truth Table 


74 


Z7 


3.5 




V 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


Iql = 4 0 mA 


Vcc = Vcc MIN. 
V(N = V)L or V|H 
per Truth Table 


74 




0.35 


a5 


V 


'OL - 8-0 


»IH 
'IL 


Input HIGH Current 
Input LOW Current 






20 


tjA 


Vcc = MAX V|| 


sj = 2.7 V 






0.1 
-0.4 


mA 
nxA 


Vcc = MAX. V|N = 7.0 V 
Vcc = MAX. Vi(M = 0.4 V 


•os 
'cc 


Short Circuit Current 

Power Supply Current 
Total, Output HIGH 
Total, Output LOW 




-20 




-100 
0.8 


mA 

. mA 


Vcc = MAX 
Vcc = MAX 








27 


AC CHARACTE 


RISnCS: Ta = 25**C 






SYMBOL 
tPLH 


PARAMETER 

Turn nf4 H^l.^., ^ 




UMITS 


UMTS 


TEST CONDITIONS 




MIN 


TYP 


MAX 


tPHL 


rurn On Delay. Input to Output 




9.0 
10 


15 
15 


ns 
ns 


Vcc = 5 U V 
CL = 15pF 




r#-r>— — 

SN54LS21 
SN74LS21 



DUAL 4-INPUT AND GATE 
LOW POWER SCHOTTKY 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


45 


5.0 


5.5 


V 




74 


4.75 


5.0 


5.25 




Ta- 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


*^C 




74 


0 


25 


70 




'oh 


Output Current — High 


54,74 






-0.4 


mA 


lOL 


Output Current — Low 


54 






4.0 


mA 




74 






8.0 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


VlH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


ViL 


Input LOW Voltage 


54 






07 


V • 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


= MIN, l|N ^-ISfTiA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V ' 


Vcc = M'N, IQH - MAX, V|n = V|h 
or V|L per Truth Table 


74 


U 


3.5 




V . 


Vol 


Output LOW Voltage 


54,74 




0.25 


04 


V 


'OL ~ ^ 0 


Vcc = Vcc MIN, 
V|N =ViLor VfH 
per Truth Table 


74 




0.35 


0.5 


V 


Iql ~ 8.0 mA 




Input HIGH Current 






20 


UfK 


Vcc = WAX, ViN = 2.7 V 






01 


mA 


Vcc = MAX. ViN = 7.0 V 


hL 


Input LOW Current . 






-04 


mA 


Vcc = MAX, V|N = 0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


tec 


Power Supply Current 
Total. Output HIGH 
Total, Output LOW 






2.4 


mA 


Vcc = MAX 






4,4 


AC CHARACTERISTICS: Ta = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay. Input to Output 




8.0 


IS 


ns 


Vcc = 5.0 V 
Cl=15pF 


tPHL 


Turn On Delay, Input to Output 




10 


20 


ns 



MOTOROt-A 



14 


13 12 


U 1 


0 9 8 


1 


2 3 


4 


5 6 7 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



GUARANTEED OPERATING RANGES 



MOTOROLA SCHOTTKY TTL DEVICES 
4-18 



MOTOROLA 



vcc 



14 1 


3 i: 


I 1 


1 


10 9 m 


p 


















LU LiJ ' Ld LiJ Ld UJ 



•OPEN COLLECTOR OUTPUTS 

J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-06 (Plastic) 



GNO 



SN54LS22 
SN74LS22 



DUAL 4- INPUT NAND GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


Vcc 


Supply Voltage 


54 
74 


4.5 
4.75 


5,0 
5.0 


5.5 
5.25 


V 


Ta 


Operating Ambient Temperature Range 


54 
74 


-55 
0 


25 
25 


125 
70 


«C 


Vqh 


Output Voltage — High 


54,74 






5.5 


V 


'OL 


Output Current — Low 


54 
74 






4.0 
8.0 


mA 



DC CHARACTCRIsncS OVER OPERATING TEMPERATURE RANGE (unless otherwise soecifi.d> 



SYMBOL 


PARAMETER 


LIMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


V|H 


Input HIGH Voltage 




ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|K 


Input LOW Voltage 
Input Clamp Diode Volts 


54 






0.7 


V 
V 


Guaranteed Input LOW Voltage for 
All inputs 

Vrr: = MIN, liw=-iamA 


74 

ge 




-0.65 


0.8 
-1.5 


'OH 
VOL 


Output HIGH Current 
Output LOW Voltage 


54,74 
54,74 




0.25 


100 
0.4 


mA 

V 


Vcc = M'N, Vq 
•OL = ^'0 mA 


H = MAX 

Vcc = Vcc MIN, 
V|N =V|L or VjH 
per Truth Table 


74 




0.35 


as 


V 


Iql = 8-0 mA 


l|H 


input HIGH Current 






20 


M 


Vcc = MAX, Vi 


N=i7 V 






0.1 


mA 


Vcc = MAX = 7.0 V 


IlL 


Input LOW Current 






-0.4 


mA 


Vcc ^ MAX V|N = 0.4 V 


'cc 


Power Supply Current 
Total. Output HIGH 
Total, Output LOW 








0.8 


mA 


Vcc = MAX 








Z2 



AC CHARACTERISTICS: Ta = 25^ 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONOmONS 




MIN 


TYP 


MAX 


tPLH 


Turn Off Delay. Input to Output 




17 


32 


ns 


Vcc = 5.0 V 


tPHL 


Turn On Delay, Input to Output 




15 


28 


ns 


Ct« 15pF, Rl=2.0 kO 



MOTOROLA SCHOTTKY TTL DEVICES 
4-19 



#1 

MOTOROLA 



1 14 1 »3 J2 11 1 lo| 9 9 















GNO 



*OPEN COLLECTOR OUTPUTS 

J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS26 
SN74LS26 



QUAD 2-INPUT NANO BUFFER 



LOW POWER SCHOTTKY 



GUARANTEED OPEflATING RANGES 



SYMBOL 


PARAMETER 




M!N 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 




74 


4.75 


5.0 


5.25 






Operating Ambient Temperature Range 


54 


-55 


25 


125 


°C 




74 


0 


25 


70 




VOH 


Output Voltage — High 


• 54.74 






15 


V 


'OL 


Output Current — Low 


54 






4.0 


mA 




74 






8.0 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


unIts 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2,0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


VlL 


input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
AH Inputs 


74 






0.8 


VIK 


Input Ctamp Diode Voltage 




-0.65 


-1,5 


V 


Vcc == MIN. I||sj =-18 mA 


'OH 


Output HIGH Current . 


54,74 






1000 




Vcc = MIN, Vqh = MAX 


54,74 






50 


fjA 


Vgc = MIN,Voh = 12 V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


Iql = ^ 0 ^A 


Vcc - Vcc MIN. 
V|N =ViLor V|H 
per Truth Table 


74 




0.35 


0.5 


V 


Iql - 8 0 


I|H 


Input HIGH Current 






20 




Vcc = MAX, ViN = 2,4 V 






0.1 


mA 


Vcc = MAX. V|N = 7.0 V 


t|L 


input LOW Current * 






-0-4 


mA 


Vcc = MAX. ViN = 0.4 V 


icc 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






1.6 


mA 


Vcc = MAX 






44 


AC CHARACTERISTICS; Ta = 25 °C 


SYMBOL 


PARAMETER 


UMITS 


' UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




tpLH 


Turn Off Delay, Input to Output 




17 


32 


ns 


;■ Vcc = 5,0 V 
Ci.= 15pF. RL = 2,0kn 


tPHL 


Turn On Delay. Input to Output 




15 


28 


ns 



MOTOROLA SCHOTTKY TTL DEVICES 
4-20 




Ld UJ U 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS27 
SN74LS27 



TRIPLE 3-INPUT NOR GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5,25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 
70 


«C 






74 


0 


25 




»0H 


Output Current — High 


54,74 






-0.4 


. mA 


'OL 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 



DC CHARACTERISTICS OVER OPERATING TIEIVIPeRAniRe RANGE (unless otheiwise specified) 



SYMBOL 


PARAMETER 


LIMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


■ UNITS 


VlH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 




Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs • 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0-65 


-1.5 


V 


Vcc = MIN, liN = -18 mA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V 


Vcc = MIN, loH = MAX. V|n = V|h 
or V|L per Truth Table 


74 


Z7 


3.5 




V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


'OL-^.O mA 


Vcc ~ Vcc MIN, 
V|N ==V|L0rViH 
per Truth Table 


74 




0.35 


0.5 


V 


Iql ~ 8.0 mA 


l|H 


Input HIGH Current . ' 






20 




Vcc = MAX V|, 


sj=2.7 V 






ai 


mA 


Vcc=^ MAX Vim = 7.0 V 


l|L 


Input LOW Current 






-0.4 


mA 


Vcc = MAX V|N = 0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


nnA 


Vcc = MAX 


'CC 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 








4.0 


mA 


Vcc = MAX 








6.8 


AC CHARACTERISTICS: Ta = 25*»C 





SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




10 


15 


ns 


Vcc -5.0 V 


tPHL 


Turn On Delay. Input to Output 




10 


15 


ns 


Ct.= 15pF 



MOTOROLA SCHOTTKY m DEVICES 
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MOTOROLA 



n R R rn R n m 



U ill IJJ U LJ LlI U 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS28 
SN74LS28 



QUAD 2-INPUT NOR BUFFER 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 




74 


4,75 


5.0 


5.25 






Operating Ambient Temperature Range 


54 


-55 


25 


125 


°c 




74 


0 


25 


70 




'oh 


Output Current — High 


54,74 






-1 .2 


mA 


lOU 


Output Current — Low 


54 






12 


mA 




74 






24 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless othenwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


ViL 


Input LOW Voltage 


54 






0.7 


V . 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 ■ 


V 


Vcc = MIN' l|N =-18mA 


VOH 


Output HIGH Voltage 


54 


15 


3.5 




V ; 


Vcc = MIN, loH = MAX. V|n = V|h 
or ViL per Truth Table 


74 


Zl 


3.5 




V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


IqL = 12 mA 


Vcc = Vcc MIN, 
V|N =VlU or ViH 
per Truth Table 


74 




0.35 


0.5 


V 


IqL = 24 mA 


l|H 


Input HIGH Current 






20 




Vcc = MAX, ViN = 2.7 V 






0.1 


mA 


Vcc = MAX. Viisj = 7.0 V 


l|L 


Input LOW Current 






-0.4 


mA 


Vcc == MAX, V|N = 0.4 ^ 


'OS 


Shoa Circuit Current 


-30 




-^130 


mA 


Vcc - MAX 


Ice 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






3.6 


mA 


Vcc = MAX 






13,8 


AC CHARACn 


sRISnCS: Ta = 25''C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Propagation Delay 




12 


24 


ns 


Vcc = 5.0 V 
CL.= 45pF, Rl = 667 0 


tPHL 


Propagation Delay 




12 


24 


ns 



MOTOROLA SCHOTTKY TTL DEVICES 

4-22 



MOTOROLA 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



Rl '3 


R R Fl » 




















1 


2 3 4 


_ [J 1 


7 



SN54LS30 
SN74LS30 



8-INPUT IMAIMDGATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


Vcc 


Supply Voltage 


54 
74 


4,5 
4.75 


5.0 
5.0 


5.5 
5.25 


V 


Ta 


Operating Ambient Temperature Range 


54 
74 


-55 
0 


25 
25 


125 
70 


«C 




Output Current — High 


54,74 






-0.4 


mA 


'OL 


Output Current — Low 


54 
74 






4.0 
8.0 


mA 


DC CHARACT 


ERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise 


specified) 






SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0,8 


ViK 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, l|N=-18mA 


VOH 


Output HIGH Voltage 


54 


Z5 


3.5 




V 


Vcc = MiN, IQH = MAX V|N = V|h 
or V|L per Truth Table 


74 


Z7 


3.5 




V 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


lot = 4.0 mA 


Vcc = Vcc MIN. 
V|N=V|Lor ViK 
per Truth Table 


74 




0.35 


0.5 


V 


lOL S.O mA 




Input HIGH Current 






20 


//A 


Vcc = MAX, V|N 


= 2.7 V 






0.1 


mA 


Vgc = MAXV|n=7.0 V 


«il 


Input LOW Current 






^,4 


mA 


Vcc = MAX ViN=:0.4 V 


'OS 


Short Circuit Current 


-"20 




-100 


. mA 


Vcc = MAX 


'cc 


Power Supply Current 
Total. Output HIGH 
Total, Output LOW 






0.5 


mA 


Vcc = MAX 






1.1. 


AC CHARACTE 


RlSnCS: Ta = 25'>C 


SYMBOL 


PARAMETER 




UMITS 


UNITS 


TEST CONDITIONS • 




MIN 


TYP 


MAX 


tPLH 


rum Off Delay, Input to Output 




8.0 


15 


ns 


Vcc = 5.0 V 
Cl=15pF 


tPHL 


furn On Delay, Input to Output 




13 


20 


ns 



MOTOROLA SCHOTTKY TTL DEVICES 
4-23 



; } 

SN54LS32 
SN74LS32 



QUAD 2-INPUT OR GATE 

LOW POWER SCHOTTKY 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNrr 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 




74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°C 


74 


0 


25 


70 






Output Current — High 


54,74 






-04 


mA 


lOL 


Output Current — Low 


54 






4.0 


mA 




74 






8.0 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


ViH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






07 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






08 




Input Clamp Diode Voltage 




-065 


-1.5 


V - 


Vcc = MIN, IlN=-18mA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V ' 


Vcc = MIN. IQH = MAX, ViN = Vih 
or ViL per Truth Table 


74 


2.7 


3,5 




V 


Vol- 


Output LOW Voltage 


54,74 




0.25 


04 


. V 


Iql = 4 0 niA 


Vcc = Vcc MIN, 
V!N=ViL or Vih 
per Truth Table 


74 




0.35 


0.5 


V 


•OL - 8 0 mA 


l|H 


Input HIGH Current 






20 


fjA 


Vcc = MAX, V|N = 17 V 






01 


mA 


Vcc = MAX ViN=7.0 V 


IlL 


Input LOW Current 






-04 


mA 


Vcc = MAX V|N=0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


Ice 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






6.2 


mA 


Vcc = MAX 






9.8 


AC CHARACTERISTICS: Ta = 25«C 


SYMBOL 


• PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


^LH 


Turn Off Delay, Input to Output 




14 


22 


ns • 


Vcc = 5.0 V 
Cl=15pF 


tPHL 


Turn On Delay, Input to Output 




14 


22 


ns 



MOTOROLA 




□ LiJ 111 LlI LiJ LiJ LJ 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



GUARANTEED OPERATING RANGES 
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(& 



MOTOROLA 



n 

, L 


Tjj 13 


^ Fi R m m 








< 






U LJ LI LI ■ 




• I'l 



•OPEN COLLECTOR OUTPUTS 

J Suffix — Case 632-07 {Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS33 
SN74LS33 



QUAD 2-INPUT NOR BUFFER 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5,0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


oc 






74 


0 


25 


70 




VOH 


Output Voltage — High 


54,74 






5.5 


V 


'GL 


Output Current — Low 


54 






12 


mA 






74 






24 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless othefwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guarianteed Input LOW Voltage for 
Afl Inputs 


74 






0.8 


ViK 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN. I|N=^18mA 


'OH 


Output HIGH Current 


54.74 






250 


M 


Vcc = MIN. Vqh = MAX 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


l0L= 12 mA 


Vcc = Vcc MIN, 
VlN=V|Lor V|H 
per Truth Table 


74 




0.35 


0.5 


V 


Iql ~ 24 mA 


■in 


Input HIGH Current 






20 


M 


Vcc MAX, V|N = Z7 V 






0.1 


mA 


Vcc = MAX, ViN=7.0 V 


'IL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX ViN = 0.4 V 


icc 


Power Supply Current 
Total, Output HIGH 
Total. Output LOW 






3.6 


mA 


Vcc = MAX 






13.8 


AC CHARACTERISnCS: Ta = 25«C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, input to Output 




20 


32 


ns 


Vcc = S.O V, Rl =5 667 Q 
Cl - 45 pF 


^PHL 


Turn On Delay, Input to Output 




18 


28 


ns 
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MOTOROLA 



J 



13 12 It 10 9 a 



LJ Lil LiJ 



F9n 



LiJ LI U 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SN54LS37 
SN74LS37 



QUAD 2-INPUT IMAND BUFFER 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYlViBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Vottage 


54 
74 


4.5 
4,75 


5.0 
5.0 


5.5 
5.25 


V 


Ta 


Operating Ambient Temperature Range 


54 
74 


-55 
0 


25 
25 


125 
70 


OQ 




Output Current — High 


54,74- 






-1.2 


mA 




Output Current — Low 


54 
74 






12 
24 


mA 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


. UNITS 


TEST CONDITIONS 


MIN 


• TYP 


MAX 


V|H 


Input IHIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Vottage for 
All Inputs 


VlL 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, .l(N =-18 mA 


VOH 


Output HIGH Voltage 


54 


ZS 


3.5 




V 


Vcc.= MIN, loH = MAX, Vin = Vih 
or V|L per Truth Table 


74 


Zl 


3.5 




V 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


Iql = 1 2 mA 


Vcc = Vcc MIN. 
V|N=V|Lor Vih 
per Truth Table 


74 




0.35 


0.5 


V 


Iql ~ 24 mA 


)|H 


Input HIGH Current 






20 


//A 


Vcc = MAX,ViN = 2^7 V 






0.1 


mA 


Vcc = MAX V|N = 7,0 V 


l!L 


Input LOW Current 






-0.4 


mA 


Vcc = MAX V|N = 04 V 


'OS 


Short Circuit Current 


-30 




-130 


mA 


Vcc = MAX 


'CC 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






2.0 


mA 


Vcc = MAX 






12 



AC CHARACTERISTICS: Ta = 25°C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




12 


24 


ns 


Vcc = 5.0 V. RL =667 n 


tPHL 


Turn On Delay. Input to Output 




12 


24 


ns 


. Cl = 45 pF 
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(g) 



MOTOROLA 



3 



R R R ryi ryi 



LJ UJ ill lij ilj Ld 



•OPEN COLLECTOR OUTPUTS 

J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 64i5-05 (Plastic) 



SN54LS38 
SN74LS38 



QUAD 2-INPUT NAND BUFFER 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5,0 


5;5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


''C 






74 


0 


25 


70 






Output Voltage — High 


54.74 






S.5 


V 


lot 


Output Current — Low 


54 






12 


mA 






74 






24 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


tnput HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






08 




tnput Ctamp Diode Voltage 




-0.65 


-1.5 


, V 


Vcc=MIN, l|N = -18mA 


lOH 


Output HIGH Current 


54,74 






250 




Vcc = MIN. Vqh = WAX 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


lot = 1 2 mA 


Vcc = Vcc WIN, 
V|N =V|Lor ViH 
per Truth Table 


74 




0.35 


05 


V 


lot = 24 mA 




Input HIGH Current 






20 




Vcc = WAX, V||M = 2.4V 






ai 


mA 


Vcc = MAXV(N= 7-0 V 


"It 


Input LOW Current 






-0.4 


mA 


Vcc = MAXV|N=a4 V 


'cc 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 








mA 


Vcc ~ MAX 






12 



AC CHARACTERISTICS: Ta = 25^0 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


. TYP 


MAX 


^PtH 


Turn Off Delay, Input to Output 




20 


32 


ns 


Vcc = 5.0 V. Rt = 667n 


tPHL 


Turn On Delay, Input to Output 




18 


28 


ns 


Cl = 45 pF 
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MOTOROLA 




J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



I 



SN54LS40 
SN74LS40 



DUAL4-INPUT NAND BUFFER 

LOW POWER SCHOTTKY 



GUARAATTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 
74 


4,5 
4.75 


5.0 
5.0 


5.5 
5.25 


V 


Ta 


Operating Ambient Temperature Range 


54 
74 


-55 
0 


25 
25 


125 
70 


''C 


'OH 


Output Current — High 


54,74 






-1.2 


mA 


'OL 


Output Current — Low 


54 
74 






12 
24 


mA 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN. l|N=-18mA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V ; 


Vcc = MIN, Iqh = MAX. V|n = VfH 
or V)L per Truth Table 


74 


2.7 


3.5 




V 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


'OL = 1 2 mA 


Vcc = Vcc MIN, 
V|N = V^ or ViH 
per Truth Table 


74 




0.35 


0.5 


V 


lOL - 24 mA 


l|H 


Input HIGH Current 






20 




Vcc = MAX, V|| 


sj = 17 V 






0.1 


mA 


Vcc = MAX, V|N = 7.0 V 


"IL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX. V|N=0.4 V 


•os 


Short Circuit Current 


-30 




-130 


mA 


Vcc = MAX 


Ice 


Power Supply Current 
Total. Output HIGH 
Total, Output LOW 






1.0 


mA 


Vcc = MAX 






6.0 


AC CHARACTE 


RIST1CS:Ta = 25«C 


SYMBOL 


PARAMETER 




UMITS 


UNITS 


TEST CONDITIONS 




MIN 


TYP 


MAX 


^PLH 


Turn Off Delay. Input to Output 




t2 


24 


ns 


Vcc = 5.0 V. Rl = 667 0 
Cl = 45 pF 


tPHL 


Turn On Delay, Input to Output 




12 


24 


ns 
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MOTOROLA 



DESCRIPTION —The LSTTL/MSI SN54LS/74LS42 is a Multipurpose 
Decoder designed to accept four 8CD inputs and provide ten mutually 
exclusive outputs. The LS42 is fabricated with the Schottky barrier diode 
process for high speed and is completely compatible with all Motorola 
TTL families. 



• MULTI-FUNCTON CAPABILITY 

• MUTUALLY EXCLUSIVE OUTPUTS 

• DEMULTIPLEXING CAPABIUTY 

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION 
EFFECTS 



SN54LS42 
SN74LS42 



ONE-OF-TEN DECODER 

LOW POWER SCHOTTKY 



PIN NAMES 
0to9 



LOADING {Note a) 





HIGH 


LOW 


Address Inputs 


0.5 U.L. 


0.25 U.L. 


Outputs, Active LOW (Note bl 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) ' 40 mA HlGH/1.6mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commefcial (74) 
Temperature Ranges, 



LOGIC DIAGRAM 



® 




GNO » Pin 8 
Q «PinNumb«» 



LOGIC SYMBOL 



15 14 13 12 





A3 


0 1 2 3 4 5 6 


7 8 9 



1 2 3 4 S e 7 9 to ti 



Vcc=Pin 16 
GNO = Pin 8 



CONNECTION DIAGRAM DIP 

(TOP VIEW) 



• Co 

»c - 



J Suffix — Case 620-08 (Ceramic) 
N Suffix — Case 648-05 (Plastic) 



NOTE: 

The Ftatpak version has the same 
pinouts (Connection Diagram) as 
the Dual ln*Line Package. 
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SN54LS/74LS42 



FUNCTIONAL DESCRIPTION — The LS42 decoder accepts four active HIGH BCD inputs and provides ten mutually 
exclusive active LOW outputs, as shown by logic symbol or diagram. The aaive LOW outputs facilitate addressing other MSI 
units with LOW input enables. 

The logic design of the LS42 ensures that all outputs are HIGH when binary codes greater than nine are applied to the 
inputs. 

The most significant input A3 produces a useful inhibit function when the LS42 is used as a one-of-eight decoder. The A3 
input can also be used as the Data input in an 8-output demultiplexer application. 



TRUTH TABLE 





Al 


A2 


A3 


0 


1 


2 


3 


4 


5 


6 


7 


3 


9 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


H 


H 


M 


H 


H 


H 


L 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


U 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


* H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


C 


H 


H 


L 


H 


H 


H 


H 


H 


H 


U 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


U 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


U 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H. 


H 


H 


H 


H 


"L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H* 


H 


H 


H 


U 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H * HIGH Voltage Lev«l 
L - LOW Voltage Level 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


7YP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4,75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


«C 






74 


0 


25 


70 




lOH 


Output Current — High 


54.74 






-0.4 


mA 


'OL 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 
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SN54LS/74LS42 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0,7 


V 


Guaranteed Input LOW Voltage for 
Alt Inputs 


74 






0,8 


V|K 


Input Clamp Diode Vortage 




-0.65 


-1.5 


V 


Vcc = l)|vj =-18 mA 


VQH 


Output HIGH Voltage 


54 


Z5 


3.5 




V 


Vcc = MIN. lOH = MAX, ViN = Vih 


74 


17 


3.5 




. V 


or V|L per Truth 


Tadie 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


lot ==4.0 mA 


Vcc = Vcc MIN. 
V|N =5 ViL or Vih 
per Truth Table 


74 




0.35 


0.5 


V 


Iql 8.0 mA 


l|H 


Input HIGH Current 






20 


;xA 


Vcc = MAX. V|N=Z7 V 






0.1 


mA 


Vcc ~ MAX ViN = 7.0 V 


1|L 


Input LOW Current 






-0.4 ■ 


mA 


Vcc = MAX.ViN=0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


Ice 


Power Supply Current 






13 


mA 


Vcc = MAX 


AC CHARACTERISTICS: Ta = 25='C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN TYP 


MAX 


tPLH 
tPHL 


Propagation Delay 
(2 Levels) 




15 
15 


25 
25 


ns 


Fig. 2 


Vcc = 5.0 V 
Cl=15pF 


^PLH 
tPHL 


Propagation Delay 
(3 Levels} 




20 
20 


30 
30 


ns 


Fig. 1 



AC WAVEFORMS 



VjN 1.3 V 

U»PHL-| 
VOUT ^^3V 



V|N 



VOUT 



i 



Fig. 1 



Fig. 2 
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1^ 

MGTORGLA 



DESCRIPTION — The SN54tS/74LS47 are Low Power Schottky BCD 
to 7-Segment Decoder/Drivers consisting of NAND gates, input buffers 
and seven AND-OR-tNVERT gates. They offer aaive LOW, high sink 
current outputs for driving indicators directly. Seven NAND gates and 
one driver are connected in pairs to make BCD data and its complement 
available to the seven decoding AND-OR-INVERT gates. The remaining 
NAND gate and three input buffers provide lamp test, blanking input/ 
ripple-blanking output and ripple-blanking input. 

The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on 
the state of the auxiliary inputs, decodes this data to drive a 7-segment 
display indicator. The relative positive-logic output levels, as well as 
conditions required at the auxiliary inputs, are shown in the truth tables. 
Output configurations of the SN54LS/74LS47 are designed to withstand 
the relatively high voltages required for 7-segment indicators. 
These outputs will withstand 1 5 V with a maximum reverse current of 
250 ^A. Indicator segments requiring up to 24 mA of current may be 
driven directly from the SN74LS47 high performance output transistors. 
Display patterns for BCD input counts above nine are unique symbols to 
authenticate input conditions. 

The SN54LS/74LS47 incorporates automatic leading and/or trailing- 
edge zero-blanking control (RBI and RBO). Lamp test (LT) may be 
performed at any time which the BI/RBO node is a HIGH level. This 
device also contains an overriding blanking input (Bl) which can be used 
to control the lamp intensity or to inhibit the outputs. 



LAMP INTENSITY MODULATION CAPABILITY 

OPEN COLLECTOR OUTPUTS 

LAMP TEST PROVISION 

LEADING/TRAILING ZERO SUPPRESSION 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION 

EFFECTS 



PIN NAMES 



A. 8, a D 

RBT 

LT 

BI/RBO 



LOADING (Note a) 



a, tog 



BCD Inputs 

Ripple Blanking Input 

Lamp Test Input 

Blanking Input or 

Ripple Blanking Output 

Outputs 



SN54LS47 
SN74LS47 



BCD TO 7-.SEGIVIENT 
DECODER/DRIVER 

LOW POWER SCHOTTKY 



HIGH 


LOW 


0.5 U.L 


0.25 U.L 


0.5 U.L 


0.25 U.L 


0.5 U.L 


0:25 U.L 


0.5 U.L 


0.75 U.L 


1.2 U.L 


2.0 U.L 


Open-Collector 


15(7.5) U.L 



Notes: 

a) 1 Unit Load (U.L.) = 40 mA HIGH. 1.6 mA LOW 

b) Output current measured at Vqut » 0.5 V 

Output LOW drive factor is 7.5 UX. for Military (54) and 15 U.L. for Commercial (74). 
Temperature Ranges. 



LOGIC SYMBOL 



7 1 2 6 3 5 

11 



A B C D LT RBI 



81/ 

abed e f 9 rbo 



TTTTmr 

13 12 1 1 10 9 IS 14 4 



Vcc - P*n 16 
GNO a Pin a 



CONNECTION DIAGRAM 

DIP {TOP VIEW) 




J Suffix — Case 620-08 (Ceramic) 
N Suffix — Case 648-05 (Plastic) 
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LOGIC DIAGRAM 



INPUT 



BUU4KtNG INPUT OR 
RfPPU • BLANKING 
OUTPUT 



LAMP . rasT 

INPUT 

RIPPLfi • BtANKINO 
INPUT 




OUTPUT 



II 



I _l _l U l_ l_ I l_l l_l IJ l_ I 

I I 



II 



} 3 4 » » r I t 10 I) 1} )3 

NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 



TRUTH TABLE 



DECIMAL 

OR 
PUNCTION 


LT 


RBI 


0 


C- 


e 


A 


















NOTE 


91/RBO 


9 


b 


c 


d 


t 


t 


9 


0 


H 


H 


L 


L 


L 


L 


H 


L 


L . 


L 


L 


L 


L 


H 


A 


1 


H 


X 


L 


. L 


L 


H 


H 


H 


L ■ 


L 


H 


H 


H 


H 


A 


J 


H 


X 


L 


L 


H 


L' 


H 


L 


L 


H 


L 


L 


M 


L 




. 3 


M 


X 


L 


L. 


H 


H 


H 


L 


L 


L 


L 


H 


H 


L 




4 


H 


X 


L 


H 


L 


L 


■ M 


H 


L 


L 


' H 


H 


L 


L 




s 


H 


X 


L 


H 


L 


H 


H 


L 


H 


L. 


L 


H 


L 


. L 




6 


H 


X 


L 


H 


H . 


L 


H 


H 


H 


L 


L 


L 


L 


L 




7 


H 


X 


L 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


M 




8 


. H 


X 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


t< 






H 


X 


M 


■ L 


L 


H 


H 


L 


L 


L 


H 


H 


U 


L 




10 


H 


X 


H 


L 


H 


L 


H 


. H 


H 


H 


L 


L 


H' 


L' 




11 


■ M 


X 


H 


L 


H 


H 


H 


H 


H 


l' 


L 


H 


H 


L 




»I 


H 


X 


H 


H 


L 


L 


M 


H 


L 


H 


H 


H 


L 


L 




13 


H 


X 


H 


H 


t 


H 


H 


L 


H 


H 


L 


H 


L 


L 




14 


H 


X 


H 


M 


M 


L 


■* H 


H 


H 


H 


L 


L 


L 


L 




15 


H 


X 


H 


H 


H 


H 


H 


H 


H 


.H 


H 


H 


H 


H 




IT 


• X 


X 


X 


X 


X 


X 


L 


H 


H- 


H 


H 


H 


H 


H ■ 


a 


^ ■■" 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


c 


Cf 


L 


X 


X 


X 


X 


X 


M 


L 


L 


L 


L 


L 


L . 


L 


0 



H m HIGH Voltage 
L » tow Voltage 
X m tm material 



Lev«l 
Level 



NOTES: 
(A) 



8t/8BO is wir«>AND logic servlnQ m blankfnfl input (Bl) and/ or rippl*>bl«nking output (RBO). 
Th« blanking out (81) mutt b« open or held at a HIGH level whan output functions 0 through 13 
are desired, and rlppl«-blanklng Input {RBI) must be open or at e HIGH level If blanking of • 
decimal 0 Is not desired. X - Input may be HIGH or LOW. 
(B) When a LOW level Is applied to the blanking Input (forced condition) all segment outputs go to 

a LOW level regardless of the state of any other input condition. 
<C} When rlpple-blanklng Input (RBI) and inputs A. 8. C. and O ar« at LOW leval. with die temp 
ta«t Input at HIGH level, all segment outputs go to a HIGH level and the rlpple-blanklng output 
(RBO) goes to a LOW level (response condition). 
(D) When the blanking Input/rfpple-blanking ou^t (Bl/RBO) Is open or held at a HIGH lev«l« end 
a LOW l*val Is eppllad to lemp test input, all segment outputs go to a LOW Ivvel. 
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GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNIT 


. vce 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5,0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


pg 

— 


25 


125 


°C 






74 


0 


25 


70 




'oh 


Output Current — High BI/RBO 


54J4 






^50 


//A 


'OL 


Output Current — Low BI/RBO 
BI/RBO 


54 
74 






1.6 
3.2 


mA 


(off) 


Off-State Output Voltage a to g 


. 5474 






15 


V 


'O (on) 


On-State Output Current a to g 
a tog 


54 
74 






12 
24 


mA 



DC CHAHACrERISnCS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for AH jnputs 


V|L 


Input LOW Voltage 


54 
74 






0.7 
0.8 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


V|K 


Input Ctamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN. !i(vj=-18mA 


VOH 


Output HIGH Voltage. BI/RBO 


2.4 


4,2 . 




V 


Vcc = MIN. loH = ~50 ^A, 
V|N = V|Nor V|L per Truth Table 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


l0L= l -S mA 


Vcc = MIN. V|N=ViN 
or ViL per Truth Table 


BI/RBO 


74 




0.35 


0.5 


V 


Iql = 3.2 MA 


'O(off) 


Off-State Output Current 
a thru g 






250 




Vcc = MAX, V 
ViL per Truth T 


IN = ViN or 

able, Vq (off) = 1 5 V 


VO (on) 


On-State Output Voltage 
a thru g 


54,74 




0.25 


0.4 


V 


'0(on) = 12 mA 


Vcc= MAX. V|N = ViH 


74 




0.35 


0.5 


V 


lO(on) = 24 MA 


or Vm per Truth Table 


1|H 


Input HIGH Current 






20 


pA 


Vcc = MAX, ViN = 2.7V 






0.1 


mA 


Vcc = MAX, ViN = 7.0V , 


1|L 


Input LOW Current BI/RBO 
Any Input except BI/RBO 






-1.2 
-0.4 


mA 


Vcc = MAX. V|N = 0.4 V 


Jos BI/RBO 


Output Short Circuit Current 


-0.3 




-2.0 


mA * 


Vcc = MAX. VquT = 0 V 


'CC 


Power Supply Current 




7.0 


13 


mA 


Vcc = MAX 


AC CHARACTERISTICS; Ta = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPHL 
tPLH 


Propagation Delay, Address 
Input to Segment Output 






100 
100 


ns 
ns 


Vcc = 5.0 V 
Cu= ISpF 


tPHL 
tPLH 


Propagation Delay. RBI Input 
To Segment Output 






100 
100 


ns 
ns 



AC WAVEFORMS 




Hg. 1 Fl,. 2 
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DESCRIPTION — The SN54LS/74LS48 and SN54LS/74LS49 are 
BCD to 7-Segment Decoders consisting of NAND gates* input buffers and 
seven ANO-OR-INVERT gates. The LS49 offers active HIGH open- 
coliector outputs for current-sourcing applications to drive logic circuits 
or discrete, active components. Seven NANO gates and one driver are 
connected in pairs to make BCD data and its complement available to the 
seven decoding AND-OR-INVERT gates. The remaining NAND gate and 
three input buffers provide lamp test, blanking input/ripple-blanking 
input for the LS48. Four NAND gates and four input buffers provide BCD 
data and its complement and a buffer provides blanking input for the 
LS49. 

The circuits accept 4*bit binary-coded-decimal (BCD) and, depending on 
the state of the auxiliary inputs, decodes this data to drive other 
components. The relative positive logic output levels, as v\/ell as 
conditions required at the auxiliary inputs, are shown in the truth tables. 

The LS48 circuit incorporates automatic leading and/or trailing edge 
zero-blanking control (RBI and R60). Lamp Test (UT) may be activated any 
time when the BI/RBO node is HIGH. Both devices contain an overriding 
blanking input (Bl) which can be used to control the lamp intensity or to 
inhibit the outputs. 



LAMP INTENSITY MODULATION CAPABILITY 
INTERNAL PULL-UPS EUMINATE NEED FOR EXTERNAL 
RESISTORS ON SN54LS/74LS48 
OPEN COLLECTOR OUTPUTS ON SN54LS/74LS49 
INPUT CLAMP DIODES ELIMINATE HIGH-SPEED 
TERMINATION EFFECTS 



LOGIC DIAGRAM 



*8UU4X1NQ INPUT OR 
RIPPLE - 8LANXING - 
OUTPUT 



'RtPPLC • BLANKING 
INPUT 

•LAMP - TfST- 
INPUT 




SN54LS/741S48 
SN54LS/74LS49 



BCD TO 7-SEGMENT 
DECODER 

LOW POWER SCHOTTKY 



■Not inclu<M with Iti* $NS4LS/7«LS49 



LOGIC SYMBOL 

7 1 2 8 3 S 

I I I I AA 



A 8 C 0 LT f 

SN54LS/74LS48 

Bt/ 

a b c d e f g RBO 



TT 



13 12 11 10 9 15 14 4 
Vcc - Pin 16 
GNO » Pin a 

5 12 4 



HI 



AS C 0 81 
SN54LS/74LS49 
a b c d • f 0 



11 10 9 8 6 1312 



^CC 



Pin ti 



GNO - Pin 7 



DIP (TOP VIEW) 

SN54LS/74LS48 

iQb ^""^Die 

ztc * 11^5 

BI/RBO a ^13 

sCrbT b ^12 

6^0 c^ll 

7[;a d JiO 

bC GNO e ]9 



J Suffix — Case 620^08 (Ceramic) 
N Suffix — Case 648-05 (Plastic) 

SN54LS/74LS49 




J Suffix — Case 632-07 (Cerannic) 
N Suffix — Case 646-05 (Plastic) 
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SN54LS/74LS48 • SN 



5^/741 



/74LS49 



PtN NAMES 



A. B. C. D, 
RBT 

LT 

BI/RBO 

Bi 

a to g 



LOADING (Note a) 



HIGH 


LOW 




0.5 U,L 


0.25 U.L 


BCD Inputs 


0.5 U.L 


0.25 U.L. 


Ripple Blanking (Active Low) Input 


0.5 U.L 


0,25 U.L 


Lamp Test (Active Low) Input 


0.5 U.L 


0.75 U.L 


Blanking Input or Ripple 


1.2 U.L 


2(1) U.L 


Blanking Output (Active Low) 


0.5 U.L 


0.25 U.L 


Blanking (Active Low) Input 


Open Collector 


3.75(1.25) U.L (48) 


Outputs (Note b) 


Open Collector 


5( 2.5) U.L (49) 



NOTES: 

a) Unit Load (U.L) = 40^A HIGH/ 1.6 mA LOW 

b) Output current measured at Vqut 0-5 V 

Output LOW drive factor is SN54LS/74LS48: tZS U.L for Military (54). 3.75 U.L for Commercial (74), 
SN54LS/74LS49: 2.5 U.L for Military (54), 5 U.L for Commercial (74) Temperature Ranges. 
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NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 



TRUTH TABLE 
SN54LS/74LS48 



DECIMAL 

on 

fUNCTlOM 




RBt 


0 


C 


B 


A 


8I/R80 
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b 
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1 
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NOTC 
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TRUTH TABLE 
SN54LS/74LS49 



oeciMAL 

OR 
FUNCTION 
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NOTES: 

(1) BI/R BO is wired-ANO logic fryin g a» blanking input 
rsTi and/Of ripple-blanking output (R80). Tha blanking 
out (BI) must b« op«n or hald at a HIGH l«vel when 
output function s 0 through 15 ar« desired, and ripple- 
blanking input (RBI) must ba open or at e HIGH level 
if blanking of a decimal 0 is not desired. X-input may be 
HIGH or LOW. 

(2) When a LOW level is applied to the blanking input 
(forced condition) all segment outputs go to a LOW level, 
ragardless of the state of any other input condition. 

(.3) When ripple-blantwng input (RSI) and inputs A. 3, C, 
and O are at LOW level, with the lamp test input at HIGH 
level, alt sagment output s go to a HIGH leva! and the 
ripple-btanking output (R80) goes to a LOW level 
(response condition^ 

(4) When the blanking input/ripple-bianking output 

RBO) is op«n or hald at a HIGH level, and a LOW level 
is applied to lamp-test input, all segment outputs go to a 
LOW level. 



NOTES. 

(1) The blanking input must be open or held at a HIGH level 
when output functions 0 through IS are desired. 

(2) When a LOW level is applied to the blanking input all 
sagment outputs go to a LOW taval regardless of the 
state of any other input condition. X • Input may be 
HIGH or LOW. 



H » HIGH Voltage Level 
L - LOW Voltage Level 
X » Immaterial 
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GUARANTCEP OPERATING RANGES 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 




74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 








74 


0 


25 


70 




'oh 


Output Current — High a to g 


54.74 






-100 


M 


'oh 


Output Current — High BI/RBO 


54,74 






-50 


uA 


'OL 


Output Current — Low a to g 


54 






zo 


mA 




74 






6.0 




'OL 


Output Current — Low BI/RBO 


54 






1.6 


mA 


BI/RBO 


.74 






3,2 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


10 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






as 


V|K 


Input Clamp Diode Voltage 






-1.5 


V 


Vcc = MIN, l|N=-'>8niA 


VOH 


Output HIGH Voltage 


14 


4,2 




fjA 


Vcc = M'N, iOH = -50//A, 
ViN - ViH or U.L per Truth Table 


to 


Output Current a to g 


-2.0 


-1,3 




mA 


Vcc =^ l^'N. Vq = 0.85 V 
Input Conditioner as for Vqh 


Vol 


Output LOW Voltage 
a to g 


54,74 






0,4 


V 


Iql = 2.0 mA 


Vcc=MIN, V|H=2.0 V 
V|L = V|L MAX 


74 






0.5 


V 


IQL ~ 6,0 mA 


Vol 


Output LOW Voltage 
Bt/R80 


54,74 






04 


V 


'0L= 1-6 


Vcc=MAX V|H=2.p V 
V|L = V|L MAX 


74 






05 


V 


'0L= 3.2 nnA 


l!H 


Input HIGH Current 








20 




Vcc = MAX ViN = 2.7V 


(Except BI/RBO) 






0.1 


mA 


Vcc = MAX. ViN = 7,0V 


'IL 


Input LOW Current (Except BI/RSb) 






-0.4 


mA 


Vcc = MAX, Vim = 0.4 V 


'IL 


Input LOW Current BI/RBO 






-1.2 


mA 


Vcc = MAX ViN=0.4V 


'CC 


Power Supply Current 




25 


38 


mA 


Vcc = MAX 


AC CHARACTERISTICS; Vcc = 5.0 V Ta - 25«C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPHL 


Propagation delay time, HIGH-to- 
LOW level output from A Input 






100 


ns 


Cl= 15pF, RL = 4,0kO 


tPLH 


Propagation delay time. LOW-to- 
HIGH level output from A Input 






100 


ns 


tPHL 


Propagation delay tirne, HIGH-to- 
LOW level output from RBI Input 






100 


ns 


Cl= 15pF. Rl=6.0 kO 


tPLH 


Propagation delay time. LOW-to- 
HIGH level output from ??B] Input 






100 


ns 
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GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


Vcc 


Supply Voltage 


54 
74 


4.5 
475 


5.0 
5.0 


5.5 
5,25 


V 




Operating Ambient Temperature Range 


54 
74 


-55 

0 


25 
25 


125 
70 


oc 


VOH 


Output Voltage — High 


54,74 






5.5 


V 


lOL 


Output Current — Low 


54 
74 






4.0 
8.0 


mA 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 
V|H 


PARAMETER 
Inout HIGH VolT;ina 


UMITS 




TEST CONDITIONS 


MIN 
ZO 


TYP 


MAX 


UNITS 


V|L 


Input LOW Voltage 


54 






0,7 


V 
V 


Guaranteed Input HIGH Voltage 
Guarantee Input LOW Voltage 


74 . 






0,8 


V 


V|K 


Input Clamp Diode Voltage 






-1.5 


V 


Vcc -MIN, l|N=^-18mA 


'oh 


Output HIGH Current - 








250 




Vcc = M'N, VtH = 2.0 V 
V|L = VjL MAX, VoH = 5.5V 


Vol 


Output LOW Voltage 


54,74 






0.4 


V 


IOL = 4.0mA Vcf! = MIN, Vm = 2.0 V 


74 






0,5 


V 


tOL~ 8,0 mA ViL = V(tMAX 


>IH 


Input Current HIGH 






20 
0.1 


UA 
mA 


Vcc = MAX. V|N = 2,7 V 


l|L 


Input Current LOW 






-0.4 


mA 


Vcc = MAX, V|N = 7.0 V 
Vcc = MAX, V||sj= 0.4 V . 


Ice 


Power Supply Current 




8.0 


15 


mA 


Vcc = MAX 







AC CHARACTERISTICS: Vcc = 5.0 V, TA = 25* 



SYMBOL 


PARAMETER 


UMITS 




UNITS 


TEST CONDITIONS 




MIN 


TYP 


MAX 


tPHL 


Propagation delay time. HIGH-to- 
LOW level output from A Input 






100 


ns 




tPLH 


Propagation delay time. LOW-to- 
HIGH level output from A Input 






100 


ns 


Cl- 15pF. RL = 2,0kO . 


tPHL 


Propagation delay time. HIGH-to- 
LOW level output from RBI Input 






100 


ns 




tPLH 


Propagation delay time, LOW-to- 
HIGH level output from R§1 Input 






100 


ns 


Cl= 15pF. RL=6.0kn 
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1 

MOTOROLA 



pT] t3 '2 Fi |T| f7] 


D 






1 ( — 






' ill ' 


' Lil LJ U 



SN54LS51 
SN74LS51 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 {Plastic) 



DUAL2-WIDE2-INPUT/ 
3-INPUT AND-OR-INVERT GATE 

cow POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply VoUage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


oc 






74 


0 


25 


70 




'OH 


Output Current — High 


54.74 






-04 


mA 


'OL 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 





PC CHARACTERISnCS OVER OPERATING TEMPERATURE RANGE (unless othen/vise specified) 



SYMBOL 


PARAMETER 


LIMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


VlH 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


ViL 


Input LOW Voitage 


54 






0.7 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


ViK 


Input Clamp Diode Voltage 




-0-65 


-1,5 


V 


Vec = MfN- llN =-18mA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V 


Vcc = MIN. IQH - MAX. V|n - V|h 
or V|L per Truth Table 


74 


Z7 


3.5 




' V 


Vol- 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


IOL = ^-0mA 


Vcc = Vcc MIN. 
V|N^V|L or V|H 
per Truth Table 


74 




0.35 


0.5 


V 


lOL = 8'0 rnA 


l|H 


Input HIGH Current 






20 




VCC = MAXV|N = 2,7 V 






0.1 


mA 


Vcc = MAX ViN = 7.0 V 


'IL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX. ViN = 0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 
Total, Output H\GH 
Total. Output LOW 






1.6 


mA 


Vcc = MAX 






2.8 


AC CHARACTERISTICS: Ta = 25*C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




12 


20 


ns 


Vcc = 5.0 V 
Cl= 15pP 


tPHL 


Turn On Delay, Input to Output 




1Z5 


20 


ns 
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MOTOROLA 

H 



13 




\7 




1 1 




10 




9 




8 




LlJ LiJ LU LiJ iiJ LlI. LJ 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-06 (Plastic) 



SN54LS54 
SN74LS54 



3-2-2-3-INPUT 
AND-OR-INVERT GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 

vcc 


PARAMETER 

Supply Voltage 


54 
74 


MIN 

4,5 
4.75 


TYP 

5.0 
5.0 


MAX 

5.5 
5.25 


UNIT 
V 


Ta 


Operating Ambient Temperature Range 


54 


-55 . 


25 


125 
70 


°c 






74 


0 


25 




'oh 


Output Current — High 


54,74 






-0.4 


mA 


'OL 


Output Current — Low 


54 
74 






4.0 
8.0 


mA 



DC CHARACTERIsnCS OVER OPERA-nNG TEMPERATURE RANGE (unless othenvise specified) 



SYMBOL 


PARAMPTFP 


UMITS 














MIN 


TYP 


MAX 


■ UNITS 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 






0.7 




Guaranteed Input LOW VoltaoA fnr 


74 






as 


V 


All Inputs 




V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V . 


Vcc = MIN, l|N=-18mA 


Vqh 


Output HIGH Voltage 


54 


zs 


3.5 




V . 


Vcc = MIN, Iqh = MAX, Vin = V|h 
or V|L per truth Table 




74 


2.7 


3.5 




V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


lOL = 4.0 mA 


Vcc = Vcc MIN, 


74 




0.35 • 


0.5 


V 


lOL = 8-0 mA 


ViN =V|LorV|H 
per Truth Table 


I|H 


Input HIGH Current 






20 


fjA 


Vcc = MAX, V|( 


SI = 2,7 V 








0.1 


mA 


Vcc = MAX, V|N = 7.0 V 


l|L 


Input LOW Current 






-0.4 


mA 


Vcc^MAX Viisj =0.4 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 
Total, Output HIGH 
Total. Output LOW 








1.6 


mA 


Vcc = MAX 










2.0 



AC CHARACTERISmcS: Ta = 25*'C 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 




MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




12 


20 


ns 


Vcc = 5.0 V 
CL=15pF 


tPHL 


Turn On Delay, Input to Output 




12,5 


20 


ns 
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MOTOROLA 



14 t3 12 1 11 1 10 9 fT] 


p 






















U Id ' ' LiJ LiJ LI 



J Suffix — Case 632-07 {Ceramic) 
N Suffix - Case 646-05 (Plastic) 



SN54LS55 
SN74LS55 



2-WIDE 4-INPUT 
AND- OR -INVERT GATE 

LOW POWER SCHOTTKY 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




M1N 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 








74 


0 


25 


70 




'oh 


Output Current — High 


54.74 






-04 


mA 




Output Current — Low 


54 






4.0 


mA 






74 






8.0 





DC CHAHACTERISnCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONOmONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
All Inputs - 


VlL 


Input LOW Voltage 


54 






07 


V 


Guaranteed Input LOW Voltage for 
Alt Inputs 


74 






08 




input Ctamp Diode Voltage 




-065 


-15 


V 


Vcc = MlNJ|N=-18mA 


VOH 


Output HIGH Voltage 


54 


ZS 


3.5 




V 


Vcc = M'N. IQH = MAX, ViN = V|h 
or ViL per Truth Table 


74 


Z7 


3.5 






Vol 


Output LOW Voltage 


54,74 




0.25 


04 


V 


Iql = ^0 mA 


Vcc = Vcc MIN, 
V|N =Vm orViH 
per Truth Table 


74 




035 


05 


V 


tOL ~ 8,0 mA 


'IH 


Input HIGH Current 






20 




Vcc = MAX V) 


NJ =Z7 V 






01 


mA 


Vcc = MAX V|N = 70 V 


l|L 


Input LOW Current 






-04 


mA 


Vcc = MAX V||s, =04 V 


'OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


'CO 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 






as 


mA 


Vcc = MAX 






1.3 


AC CHARACTCRISnCS; Ta = 25''C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




^2 


20 


ns 


Vcc = 5.0 V 
Cl= 15pF 


tPHL 


Turn On Delay, Input to Output 




12.5 


20 


ns 
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MOTOROLA 



DESCRIPTION - The SN54LS/74LS73A offers individuaU, K, clear, 
and clock inputs. These dual flip-flops are designed so that when the 
clock goes HIGH, the inputs are enabled and data will be accepted The 
logic level of the J and K inputs may be allowed to change when the clock 
pulse is HIGH and the bistable will perform according to the truth table as 
long as minimum set-up times are observed. Input data is transferred to 
the outputs on the negative-going edge of the clock puJse. 



SN54LS73A 
SN74LS73A 



DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

LOW POWER SCHOTTKY 



LOGIC SYMBOL 





J 


0 


— 17 7 — 


i 0 


t -c 


CP 




5-C 


CP 


3 


K 

Co 


Q 


I3t0 — 


Co 



Vcc - 4 
GND - Pin 11 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



LOGIC DIAGRAM (Each Flip-Flop) 




K O- 
3(10( 





0 1 ts) 

CtOCK tC?) 



-O CLEAR 

7 ret 
-O J 

14 (71 



SYMBOL 


PARAMETER 


..... iw-«i«vi&. \UI 

LIMITS 




rt^ise speciTieo) 

TEST CONDITIONS 


MIN 


TYP 


MAX 


■ UNITS 




Input HIGH Voltage 


2.0 








Guaranteed input HIGH Voltage for 
All Inputs 


V|L 


Input LOW Voltage 


54 










Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, l|N = -18mA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V 


Vcc = MIN, Iqh = MAX, Vi^j = Vih 
or V|L per Truth Table 


74 


Z7 


3,5 




V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


•OL ~ 4 0 mA 


Vcc = Vcc MIN. 
V|N = ViLor V|H 
per Truth Table 


74 




0.35 


0.5 


V 


'OL ^ 8 0 fTiA 


>IH 


Input HIGH Current 


J, K 

Clear 

Clock 






20 
60 
80 


M 


Vcc = MAX, V| 


N = 2.7V 


J, K 

Clear 

Clock 






0.1 
0.3 
0,4 


mA 


Vcc - MAX. V|N = 70 V 


I|L 


Input LOW Current 


J, K 

Clear, Clock 






-0.4 
-0.8 


mA 


Vcc - MAX, V|N = 0,4 V 


'OS 


Short Circuit Current 




-20 




-100 


mA 


Vcc = MAX 


•cc 


Pbvyer Supply Current 


1 




6.0 


mA 


Vcc = MAX 
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SN54LS/74LS73A 



MOD£ SELECT - TRUTH TABLE 



OPeflATING Mooe 


INPUTS 


OUTPUTS 


^0 


J 


K 


Q 


Q 


Rnet (Clear) 


L 


X 


X 


L * 


H 


Toggle 


H 


h 


h 


"q 


q 


Load "0" (Reset) 


H 


1 


h 


L 


H 


Load "1" (Set) 


H 


h 


1 


H 


L 


Hold 


H 


1 


1 


q 


q 



H, h = HIGH Voltage Level 
UI-LOWVoltageLevet 
X = Don't Care 

I. h (q) ^ Lower case letters indicate the state of the 

referenced input (or output) one set-up time prior 
to the HIGH to LOW clock transition. 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 






TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


45 


5.0 


5.5 


V 




74 


475 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°C 




74. 


0 


25 


70 




•oh 


Output Current High 


54»74 






-04 


mA 


'OL 


Output Current — Low 


54 






40 


mA 




74 






8.0 





AC CHARACTERISTICS: Ja = ^S^C, Vcc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


^MAX 


Maximum Cloclc Frequency 


30 


45 




MHz 


Fig. 1 


Vcc = 5.0 V 
Cl- 15pF 


tPLH 


Propagation Delay, 




15 


20 


ns 


Fig. 1 


tPHL 


Clock to Output 




15 


20 


ns 


AC SETUP RECLUIRENIENTS; Ta = 25«C 


SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tw 


Clock Pulse Width High 


20 






ns 


Fig. 1 




tw 


Set Pulse Wictth 


25 






ns 


Rg. 2 


Vcc = 5.0 V 




Setup Time 


20 






ns 


Fig. 1 


th 


Hold Time 


0 






ns 
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SN54LS/74LS73A 




AC WAVEFORMS 



Rg. 1 CLOCK TO OUTPUT DELAYS, DATA 
SET-UP AND HOLD TIMES, CLOCK PULSE WIDTH 




•The shaded areas indicate when the input is permitted to change for predica table output performance. 



SET 



Ct£AR 



Fig. 2 SET AND CLEAR TO OUTPUT DELAYS, 
SET AND CLEAR PULSE WIDTHS 



3V ^^1.3V 



■ — »PLH 



^ ^1.3 V 



— *PHU 



13V 
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MOTOROLA 



DESCRIPTION - The SN54LS/74LS74A dual edge-triggered flip-flop 
utilizes Schottky TTL circuitry to produce high speed O-type flip-flops. 
Each flip-flop has individual clear and set inputs, and also complementary 
Q and Q outputs. 

Information at input 0 is transferred to the Q output on the positive-going 
edge of the clock pulse. Clock triggering occurs at a voltage level of the 
clock pulse and is not directly related to the transition time of the positive- 
going pulse. When the clock input is at either the HIGH or the LOW level, 
the 0 input signal has no effea. 



SN54LS74A 
SN54LS74A 



DUAL D-TYPE POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

LOW POWER SCHOTTKY 



LOGIC SYMBOL 



so 



Co 

T 



VcC - Pin 14 
GND - Pin 7 



J Suffix — Case 632-07 (Ceramic) 
N Suffix — Case 646-05 (Plastic) 



SET (Sq) O 



CLEAR (COJO 
IU3) 



LOGIC DIAGRAM 
(EACH FLIP-FLOP) 




2(12) 



DC CHARACTCRISnCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


VlH 


Input HIGH Voltage 


2,0 






V 


Guaranteed Input HIGH Voltage for 
AH-lnputs 


VlL 


Input LOW Voltage 


54 






0-7 


. V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 




-o^es 


-1,5 


V 


Vcc = MIN. ItN = -18rnA 


VOH 


Output HIGH Voltage 


54 


2.5 


3.5 




V 


Vcc = MIN. lOH = MAX, Vin = Vih 
or ViL per Truth Table 


74 


2.7 


3.5 




V 


Vol 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


Iql = 4-0 '"A 


Vcc = Vcc MIN, 
ViN =ViLorViH 
per Truth Table 






0.35 


0.5 


V 


Iql = 80 'TiA 


l|H 


Input High Current 
Data. Clock 
Set, Clear 






20 
40 


pA 


Vcc = MAX V|N = Z7V 


Data. Clock 
Set, Clear 






0.1 
0.2 


mA 


Vcc = MAX, ViN = 7,0 V 


liL 


Input LOW Current 
Data. Clock 
Set, Clear 






"0.4 
-0.8 


mA 


Vcc = MAX V|N=0.4V 


'OS 


Output Short Circuit Current 


-20 




-100 


mA 


Vcc - MAX 


Ice 


Power Supply Current 






8.0 


mA 


Vcc = MAX 
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SN54LS/74LS74A 



MODE SELECT — TRUTH TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUTS 


So 


Co 


0 


Q 


Q 


Set 


L 


H 


X 


H 


L 


Reset (Clear) 


H 


L 


X 


L 


H 


•Undetermined 


L 


L 


X 


H 


H 


Load "1" (Setl 


H . 


H 


h 


H 


• L 


Load "0" (Reset) 


H 


H 


1 


L 


H 



*Both outputs will be HIGH while both Sq and Cq are 
LpW» but the output states are unpredictable if Sq and 
Cq go HIGH simultaneously. 

H, h = HIGH Voltage Level 
L,l = LOW Voltage Level 
X = Don't Care 

I, h (q) = Lower case letters indicate the state of the 

referenced input (or output) one set-up time 
prior to the LOW to HIGH clock transition. 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




M!N 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4.5 


5.0 


5.5 


V 






74 


4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°C 






74 


0 


25 


70 




iqh 


Output Current — High 


. 54.74 






-0.4 


mA 


>0L 


Output Current — Low 


54 






4.0 


mA 






74 






8.0 





AC CHARACTERISTICS: T^ = 25°C, Vqc " 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


^MAX 


Maximum Clock Frequency 


25 


33 




MHz 


Fig. 1 


Vcc = 5.0 V. 
Cl= 15 pF 


tPLH 


Clock, Clear. Set to Output 




13 


25 


ns 


Fig. 1 


^PHL 






25 


40 


ns 



AC SETUP REQUIREMENTS: Ta = 25^0. Vpc = 5.0 V 



SYMBOL 




LIMITS 


UNITS 


TEST CONDITIONS 


PARAMETER 


MIN 


TYP 


MAX 


tW(H) 


Clock 


25 






ns 


Fig. 1 




tW(U 


Clear, Set 


25 






ns 


Fig. 2 






Data Setup Time — HIGH 


20 






ns 


Fig. 1 


Vcc = 5.0 V 




LOW 


20 






ns 






Hold Time 


5.0 






ns 


Fig. 1 
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SN54LS/74LS74A 



AC WAVEFORMS 



Fig. 1 CLOCK TO OUTPUT DELAYS, 
DATA SET-UP AND HOLD TIMES, CLOCK PULSE WIDTH 




0' y//w^i.3v 



|-#- hiU 



CP 



J 



■A 



3V 




h" 'PHL 
1.3 V 



tPLH- 



-tPt-H 



*PHL- 



•1.3V 



t.3V 



*Th« shaded areas indicate when the input is permined to ch»ng« for predicatable output pef formanee. 



SET 



CLEAR 



Fig. 2 SET AND CLEAR TO OUTPUT DELAYS, 
SET AND CLEAR PULSE WIDTHS 



"^ ^137 ^ ^1.3V 



— tPLH 



-tw- 



^ ^1.3 V j C\l\ 



— tPHL 
t.3V 



*PHt 
1.3V 



^tpLH 
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MOTOROLA 



DESCRIPTION-.TheTTL/MSISN54LS/74LS75andSN54LS/74LS77 
are latches used as temporary storage for binary information between 
processing units and input/output or indicator units. Information present 
at a data (D) input is transferred to the Q output when the Enable is HIGH 
and the Q output will follow the data input as long as the Enable remains 
HIGH. When the Enable goes LOW, the information (that was present at 
the data input at the time the transition occurred) is retained at the Q 
output until the Enable is permined to go HIGH, 
The SN54LS/74LS75 features complementary Q and Q output from a 
4-bit latch and is available in the 1 6-pin packages: For higher component 
density applications the SN54LS/74LS77 4-bit latch is available in the 
14-pin package with 5 outputs omitted. 



SN54LS/74LS75 
SN54LS/74LS77 



4-BIT D LATCH 



LOW POWER SCHOTTKY 



LOADING (Note a) 



PIN NAMES 

Di_04 Data Inputs 

Enable Input Latches 0, 1 
E2-3 Enable Input Latches 2. 3 
Q1-Q4 Latch Outputs (Note b) 
ST-Q4 Complimentary Latch Outputs (Note b) 



Notes: 

a. 1 Unit Load (U.L) = 40/iA HIGH 

TeCr'atu^eTng^r """^ ' ' "'^ '°' ""'""^ ' Commercial ,74, 



HIGH 


LOW 


0.5 U.L 


0.25 U.L 


2.0 U.L 


1.0 UL 


2.0 U.L 


1.0 U.L 


10 U.L 


5(2.5) U'.L 


10 U.L 


5(2.5) U.L 



LOGIC SYMBOLS 



SN54LS/74LS75 

2 3 S 7 



TRUTH TABLE 
(Each tatch) 



tn 




0 


Q 


H 


H 


L 


L 



NOTES: 

tn 5= bit.time before enable 
negative-goirtg transition 
^n+l = bit lime after enable 
negative-going transition 



4 - 



0(5 Oi 02 O3 



QO-Qq Qi Q, 02 Q2 Q3 Q3 

innnr 

16 1 15 14 TO It 9 a 



CONNECTION DIAGRAMS 
DIP (TOP VIEW) 



SN54LS/74LS75 



SN54LS/74LS77 









□0. 






15 


□ a, 


°c 




14 


□ 0. 




4 


13 




Vcc^ 




12 






« 


11 




0,1: 


r 


10 




03C 


• 








J Suffix - Case 620^8 (Ceramic) J Suffix « Case 632-07 (Ceramic) 
N Suff.x - Case 648-05 (Plastic) N Suffix - Case 646-05 (Plastic) 



Vcc = Pin 5 
GND = Pin 12 



SN54LS/74LS77 

1 2 S 6 



12- 
3- 



Oo Di 02 O3 



Qq Qi Q2 Q3 



Vcc = P'" 4 
GNO=:Pin 1 1 
NC = Pln 7,10 




SN54LS/74LS75 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 



PARAMETER 



LIMITS 



MIN 
2.0 



MAX 



UNITS 



TEST CONDITIONS 



Input HIGH Voltage 



Guaranteed Input H\QH Voltage for 
All Inputs 



Input LOW Voltage 



54 



0.7 



74 



0.8 



Guaranteed Input LOW Voltage for 
All Inputs 



Input Clamp Diode Voltage 



-0.65 
3.5 



-1.5 



VCC = MIN, l|N = -18 mA 



Output HIGH Voltage 



54 



74. 
54,74 



Z7 



3.5 



Vcc = MIN, IQH = MAX, Vi^ = V|h 
or ViL per Truth Table 



Output LOW Voltage 



0.25 



0.4 



74 



'OL = 40 mA 



0.35 



0.5 



'OL = 8.0 mA 



Vcc = MIN, 
ViN =ViLor V|H 
per Truth Table 



>1L 



'OS 
'CC 



Input HIGH Current 



0 Input 
E Input 



20 
80 



Vcc = MAX, V|N = 2.7 V 



D Input 
E Input 



0.1 
0.4 



mA 



Input LOW Current 



D Input 
E Input 



-0.4 
-1.6 



mA 



Short Circuit Cu rrent 
Power Supply Current 



-20 



TOO 
12 



mA 
mA 



Vcc = MAX, ViN = 7.0 V 



Vcc = MAX Vim = 0.4 V 



Vcc = MAX 
Vcc = MAX 



AC CHARACTERISTICS: Ta = 25<'C, Vcc = 5 0 V 



SYMBOL 


PARAMETER 


LIMITS 








MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


tPLH 
tPHL 


Propagation Delay, Data to 0 




15 
9-0 


27 
17 


ns 




tPLH 
tPHL 


Propagation Delay, Data to Q 




12 
7.0 


20 
15 


• ns 


Vcc = 5.0 V 


^PLH 
tPHL 


Propagation Delay, Enable to Q 




15 
14 


27 
25 


ns 


CL=15pF 


tPLH 
tPHL 


Propagation Delay, Enable to Q 




16 
7.0 


30 
15 


ns 
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SN54LS/74LS77 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


UMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


V|H 


Input HIGH Voltage 


ZO 






V 


Guaranteed Input HIGH Voltage for 
Alt Inputs 


V|L 




54 






OJ 


V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V|K 


Input Clamp Diode Voltage 






-0.65 


-1.5 


V 


Vcc = MIN, l|N = -18mA 




Output HIGH Voltage 


54 


2.5 


3.5 




V 


Vcc = MIN, IQH = MAX, W\f^ = V|h 
or ViLper Truth Table 


74 


2.7 


3-5 




V 


Vol 


Output LOW Voltage 


5474 




0.25 


0.4 


V 


'OL = 4 0 mA 


Vcc = Vcc MIN. 
V|N =V|Lor V|H 
per Truth Table 


74 




0.35 


0.5 


V 


lOL = 8 0 fTf^A 


l|H 


Input HIGH Current 


0 Input 
E Input 






20 
80 


^'A 


Vcc = MAX, V( 


N = 2.7 V 


0 Input 
E Input 






0.1 
0.4 


mA 


Vcc = MAX. V|N = 7.0 V 


*1L 


Input LOW Current 


0 Input 
E Input 






-0.4 
-1.6 


mA 


Vcc = MAX, V)|vj = 0.4V 


'OS 


Short Circuit Current 




-20 




^100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 








13 


mA 


Vcc = MAX 



AC CHARACTERISTICS: Ta = 25<*C Vcc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 
tPHL 


Propagation Delay, Data to Q 




11 
9.0 


19 
17 




Vcc = 5.0 V 


tPLH 
IPHL 


Propagation Delay, Enable to Q 




10 
10 


18 
18 


ns 


Cl = 1 5 pF 



MOTOROLA SCHOTTKY TTL DEVICES 
4^50 



SN54LS/74LS75 • SN54 



54^- 

m 



/74LS77 

0 



DATA 



TO OTHeR L*TCH 



LOGIC DIAGRAM 




3(SN54LS/74LS75 ONLY) 

a 



GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 
74 


4.5 
4.75 


5.0 
5.0 


5.5 
5.25 


V 


Ta 


Operating Ambient Temperature Range 


54 
74 


-55 
0 


25 
25 


125 
70 


«C 


'oh 


Output Current .— High 


54,74 






-0.4 


mA 


»0L 


Output Current — Low 


54 
74 






4.0 
8.0 


mA 


AC SETUP REQUIREMENTS: Ta = aS^C, Vcc = 5.0 V 


SYMBOL 


PARAMETER 


UMrrs 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




Enable Pulse Width High 


20 






ns 


Vcc = 5.0 V 




Setup Time 


20 






ns 


th 


Hold Time 


0 






ns 



AC WAVE FORMS 



^^t.3V ^{ ^^-^^ ^ ^1.3V 




DEFINITION OF TERMS: 

SETUP TIME (tg) — is defined as the minimum time required for the corrert logic level to be 
present at the logic input prior to the clock transition from HIGH-to-LOW in order to be 
recognized and transferred to the outputs. 

HOLD TIME (th) — is defined as the minimum time following the clock transition from 
HIGH -to- LOW that the logic level must be maintained at the input in order to ensure 
continued r ecagniiion. A negative HOLD TIME indicates that the correa logic level may be 
released prior to the clock transition from HIGH -to- LOW and still be recognized. 
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(8) 



MOTOROLA 



DESCRIPTION - The SN54LS/74LS76A offers individual J. Clock 
Pulse, Direa Set and Direct Clear inputs. These dual flip-flops are 
designed so that when the clock goes HIGH, the inputs are enabled and 
data will be accepted. The Logic Level of the J and K inputs will perform 
according to the Truth Table as long as minimum set-up times are 
observed. Input data is transferred to the outputs on the HIGH-to-LOW 
clock transitions. 



SN54LS76A 
SN74LS76A 



DUALJKFUP-FLOP 
WITH SET AND CLEAR 

LOW POWER SCHOTTKY 



MODE SELECT — TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


So 


Co 


J 


K 


0 Q 


Set 


L 


H 


X 


X 


H L 


Reset (Clear) 


H 


L 


X 


X 


L H 


'Undetermined 


L 


L 


X 


X 


H H 


Toggle 


H 


H 


h 


h 


q q 


Load "0" (Reset) 


H 


H 


I 


h 


L H 


Load "1" (Set) 


H 


H 


h 


1 


H L 


Hold 


H 


H 


1 


1 


q q 



•Both outputs will be HIGH while both So and_Co are LOW, but 
the output states are unpredictable If So and Co go HIGH 
simultaneously. 

H. h = HIGH Voltage Level 
L.I = LOW Voltage Leve( 
X = Immaterial 

I. h (q) = Lower case letters indicate the state of the referenced input (or 
output) one set-up time prior to the HIGH-to-LOW clock transition. 



LOGIC SYMBOL 



So 
K O 



J Q 
Co 



So 
K 0 



J Q 

Co 



Vcc = Pin 5 
GNO = Pin 1 3 



J Suffix — Case 620-08 (Ceramic) 
N Suffix — Case 648-05 (Plastic) 



LOGIC DIAGRAM 




CLEAR i^i O- 



J O- 




6 

CLOCK (CPj 



-O SET(So» 
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SN54LS/74LS76A 




GUARANTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 
74 


4.5 
4.75 


5.0 

s'o 


3.0 

5.25 


V 


Ta 


Operating Ambient Temperature Range 


54 
74 


-55 

0 


25 
25 


125 
70 


''C 




Output Current — High 


54, 74 






-0.4 


mA 


'OL 


Output Current — Low 


54 
74 






4.0 
8.0 


mA 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL 


PARAMETER 


LIMITS 




TEST CONDITIONS. 


MiN 


TYP 


MAX 


UNITS 


Viu 
in 


Input HIGH Voltage 


2.0 






w 

V 


Guaranteed Input HIGH Voltage for 
All Inputs 


ViL 


Input LOW Voltage 


54 






0.7 




Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V 


V|K 


Input Clamp Diode Voltage 




-0.65 


-1-5 


V 


Vcc=MIN, l|N = -18 mA 


Vqh 


Output HIGH Voltage 


54 


2.5. 


3.5 




V 


Vcc = MIN. IQH = MAX, Vim = V|H 
or VjL per Truth Table 


74 


2.7 


3.5 




V 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


lOL = ^ 0 mA 


Vcc = Vcc MIN. 
ViN=VtL or V)H 
per Truth Table 


74 




0.35 


0.5 


V 


IqL = 8 0 ^ 


1|H 


Input HIGH Current 


J, K 

Clear 

Clock 






20 
60 
80 


^A 


Vcc = MAX V|N = 2.7 V 


J, K 

Clear 

Clock 






0.1 
0.3 
0.4 


mA 


Vcc = MAX. V|N = 7.0 V 


'IL 


Input LOW Current 


J,i< 

Clear, Clock 






-0.4 
-0.8 


mA 


Vcc = MAX. V|N = 0.4 V 


"OS 


Short Circuit Current 


-20 




-100 


mA 


Vcc = MAX 


'cc 


Power Supply Current 






6.0 


mA 


V<;c = MAX 



AC CHARACTERISTICS: T^ = 25°C. Vcc ~ 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


^MAX 


Maximurn Clock Frequency 


30 


45 




MHz 


Vcc = 5.0 V 
Cl= 15pF 


tPLH 
tPHL 


Clock. Clear. Set to Output 




15 


20 


ns 




15 


20 


ns 


AC SETUP REOUIREMENTS: Ta = 25''C, Vcc = 5.0 V 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tw 


Clock Pulse Width High 


20 






ns 


Vce = 5.0V 




Clear Set Pulse Width 


25 






ns 




Setup Time 


20 






ns 


th 


Hold Time 


0 






ns 
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MOTOROLA 



DESCRIPTION — The SN54LS/74LS78A offers individual J, K, and 
Direct Set inputs as well as common Clock Pulse and Common Direct 
Clear Inputs. These dual Flrp-Flops are designed so that when the clock 
goes HIGH, the inputs are enabled and data will be accepted. The Logic 
Level of the J and K inputs may be allowed to change when the clock 
pulse is HIGH and the bistable will perform according to the Truth Table 
as long as minimum setup times are observed. Input data is transferred 
to the outputs on the HIGH-to-LOW Clock Transition. 

J Suffix — Case 632-07 (Ceramic) 

N Suffix — Case 646-05 (Plastic) . . 



m 



SN54LS78A 
SN74LS78A 



DUALJKFUP-FLOP 



LOW POWER SCHOTTKY 



MODE SELECT - TRUTH TABLE 



LOGIC SYMBOL 



OPERATING MOOe 


INPUTS 


OUTPUTS 


So 


Co 


J 


K 


0 


G 


S«t 


L 


. H 


X 


X 


H 


L 


Reset (01 oar) 


H 


L 


X 


X 


L 


H 


'Undetermined 


L 


L 


X 


X 


H 


H 


ToMle 


H 




h 


h 


q 


q 


Load "0" (Reset) 


H 


H 


1 


h 


L 


H 


Load "1" (Set) 


H 


H 


h 


1 


H 


L 


Hold 


H 


H 






q . 


q 



•Both outpuK will be HIGH while both Sqand Co_are LOW, but 
the output states are uiipredtctable if Sq and Cp go HIGH 
simultaneously. 



so 
J 0 



K O 
CO 



so 

J O 



K O 
CO 



Vqc — Pin 4 
GNO = Pin 11 



H, h = HIGH Voltage Level 
L.I = LOWVottage Level 
X = Immaterial 

I. h (q) = Lower case letters Indicate the state of the referenced 

input (or output) one set-up time prior to the HIGH-to- 
LOW clock transition. 



GUARAINTTEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MIN 


TiP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


45 


5.0 


5.5 


V 






7^ 


, 4.75 


5.0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


oc 






74 


0 


25 


70 




'oh 


Output Current — High 


54.74 






-0.4 


mA 


lOL 


Output Current — Low 


54 






40 


mA 






74 






8.0 
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SN54LS/74LS78A 




DC CHAHACTCRISnCS OVER OPERA-nNG TEMP6BATURE RANGE (unless othaiwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


■ 1 iKjrre 


TEST CONDITIONS 


MIN 


TYP 


MAX 




V|H 


Input HIGH Voltage 








V 


Guaranteed Input HIGH Voltage for 
Ail Inputs 


V|L 


Input LOW Voltage 


54 






0.7 




Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V 


V|K 


Input Clamp Diode Voltage 




—0.65 


—15 


V 


Vcc = MIN, l|N=-"1SmA 


VOH 


Output HIGH Voltage 


54 


zs 


3.5 




v 


Vcc = WIN, loh 


H = MAX, VtN=V|H 
Table 


74 




3.5 




V 


Of V|L per Truth 


Vou 


Output LOW Voltage 


54,74 




0.25 


0.4 


V 


'OL ^ 4-0 


Vcc = Vcc MIN. 
V|N=Vmor V|H 
per Truth Table 


74 




0.35 


0.5 


V 


lOL - 8-0 'TiA 


■IH 


Input HIGH Current 
J, K 
Clear 
Set 
Clock 






20 
120 
60 
160 




Vcc = MAX, V|| 


Ni = 2.7V 


J, K 
Clear 
Set 
Clock 






0.1 
0.6 
0.3 
0.8 


mA 


Vcc = MAX, V||sj - 7.0 V 


llL 


Input LOW Current 
J. K 
Set 

Clock, Clear 






-0.4 

-0.8 
-1.6 


mA 


Vcc = MAX, ViN = 0.4 V 


'OS 


Output Short Circuit Current 


-r20 




-100 


mA. 


Vcc = MAX, VouT = 0 V 


'CG 


Power Supply Current 




4.0 6.0 


mA 


Vcc = MAX, Vcp = 0 V 


AC CHARACTE 


iRISnCS: Ta = 25<'C Vcc = 5.0 V 


oTMoUL 


PARAMETER 


UMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'max 


Maximum Clock Frequency 


30 


45 




MHz 


Vcc=5.0V 
Ct= 15 pF 


^PHL 


Clear, Clock,Set to Output 






15 


20 


* ns 






15 


20 


ns 


AC SETUP REC 


lUIREMEIVTS: Ta = 25«C. Vcc =? 5.0 V 


SYMBOL 


PARAMETER 




UMITS 


UNITS 


TEST CONDITIONS 




MIN 


TYP 


MAX 




Clock Pulse Width High 


20 






ns 


Vcc = 5.0 V 


tw 


Clear Set Pulse Width 


25 






ns 




Setup Time 


20 






ns 




Hold Time 


0 






ns 
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MOTOROLA 



DESCRIPTION — The SN54LS/74LS83A is a high-speed 4-Bit Binary 
Full Adder with internal carry lookahead. It accepts two 4-bit binary 
words (Ai — A4, Bi — 84)3 nd a Carry Input (Cq). It generates the binary 
Sum outputs 2i — r 24) and the Carry Output (C4) from the most 
significant bit. The LS83A operates with either active HIGH or active 
LOW operands (positive or negative logic). The SN54LS/74LS283 is 
recommended for new designs since it is identical in function with this 
device and features standard corner power pins. 



SN54LS83A 
SN74LS83A 



PIN NAMES 



LOADING (Note a) 



4-BIT BINARY FULL ADDER 
WITH FAST CARRY 

LOW POWER SCHOTTKY 







Operand A Inputs 


HIGH 


LOW 


Al 


-A4 


1.0 U.L 


0.5 U.L 


Bl 


-B4 


Operand B Inputs 


1.0 U.L 


0.5 U.L 


Co 




Carry Input 


0.5 U.L 


0.25 U.L 




- 24 


Sum Outputs (Note b) 


10 U.L. 


5(2.5) U.L 


C4 




Carry Output (Note b) 


10 U.L 


5(2.5) U.L 



NOTES: 

a. 1 TTL Unit Load (U.L) = 40M HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L for Military (54) and 5 U.L for 
commercial (74) Temperature Ranges. 



LOGIC DIAGRAM 

Co Al 81 ^- ^ 

© ®J® 0 I© 



*3 H 




©I® 




Vcc - Pin 5 
GNO - Pin 12 
O ■ Pin Numbers 



LOGIC SYMBOL 



10 It 8' 7 3 4 1 18 
I I I I I I I I 



13 [Co C4 

It £3 =3 =4 C4 



9 « 2 )» 14 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



h 

*3 
"3 

^cc 
h 

*7 



Co 

GNO 



J" 

1" 
!«> 
J' 



J Suffix — Case 620-08 {Ceramic) 
N Suffix — Case 648-05 (Pfastic* 

N0T5: 

The Fiaipak version has the same 
pinouts (Connection Diagram) as 
the Dual tn-Une Package. 
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SIM54LS/74LS83A 




FUNCTIONAL DESCRIPTION — The LS83A adds two 4-bit binary words (A plus B) plus the incoming carry. The 
binary sum appears on the sum outputs ( S i — £4) and outgoing carry (C4) outputs. 

Co + (Ai +Bi )+2(A2+B2H-4<A3+B3H-8(A4+B4) = +222+^23+8^4+1 6C4 

Where: (+) = plus 

Due to the symmetry of the binary add function the LS83A can be used with either all inputs and outputs active HIGH 
(positive logic) or with all inputs and outputs aaive LOW(negative logic). Note that with active HIGH Inputs/Carry Input 
can not be left open, but must be held LOW when no carry in is intended. 

Example: 





Co 


Al 


A2 


A3 


A4 


Bl 


82 


B3 


B4 


£1 


£2 


2:3 




C4 


Logic Levels 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


L 


H 


Active HIGH 


0 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


0 


0 


1 


Active LOW 


1 


1 


0 


1 


0 


0 


1 


1 


.0 


0 


0 


1 


1 


0 



(10+9 = 19) 
(carry+5+6 = 1 2) 



Interchanging inputs of equal weight does not affect the operation, thus Cq, Ai, Bi, can be arbitrarily assigned to pins 10 
11,13, etc. 



FUNCTIONAL TRUTH TABLE 



C(n-1) 


An 


Bn 


Sn 


Cn 


L 


L 


L 


L 


L 


L 


L 


. H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


H 


L 


H 


H 


L 


L 


H 


L 


H 


L 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 



Ci — C3 are generated internally 

Co — is an external input 

C4 — is an output generated internally 



GUARAIVrFEED OPERATING RANGES 



SYMBOL 


PARAMETER 




MtN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


4,5 


5.0 


5.5 


V 






74 


4.75 


5,0 


5.25 




Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


OC 






74 


0 


25 


70 




'OH 


Output Current — High 


54,74 






• -0.4 


mA 


>0L 


Output Current — Low 


54 






4.0 


mA 






74 






ao 
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SN54LS/74LS83. 




SYMBOL 


PARAMETER 


LIMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


- UNITS 




Input HIGH Voltage 




2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


V|K 


Input LOW Voltage 
Input Clamp Diode Volta 


54 






0.7 




Guaranteed Input LOW Voltage for 
All Inputs 


74 






0.8 


V 


vqh 


Output HIGH Voltage 


ge 

54 


2.5 


-0.65 
3.5 


-1.5 


V 


Vcc = MIN, l|N 
Vcc = MIN, lof 


=-18 mA 

^=■MAX, V|N=ViH 
Table 


74 


17 


3.5 




V 


or V|L per Truth 


Vol 


Output LOW Voltage 


54.74 




0.25 


0.4 


V 


lOL - 4.0 mA 


Vcc = Vcc MIN, 
VlN = V|Lor ViH 
per Truth Table 


74 




0,35 


0.5 


V 


lOL = 8.0 mA 


l|H 


Input HIGH Current 

Co 

A or 8 






20 
40 


^A 


Vcc = MAX, V|r 


= 2.7 V 


Co 

A or 8 






0.1 
0.2 


mA 


Vcc = MAX, V|fg = 7.0 V 


l|L 
"OS 


Input LOW Current 

Co 

A or B 

Output Short Circuit Current 


-20 




-0.4 
-0.8 


oiA 


Vcc - MAX. V|N = 0.4 V 


'cc 


Power Supply Current 
All Inputs Grounded 
All Inputs at 4.5 V, Except 8 
All Inputs at 4.5 V 






-100 

39 
34 
34 


mA 
mA 


Vcc = MAX 
Vcc = MAX 



AC CHARACTERISTICS: Ta = IS'^C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 




MIN 


TYP 


MAX 


tPLH 
tPHL 


Propagation Delay, Cq Input 
to any r Output 




.16 
15 


' 24 
24 


ns 




tPLH 
tPHL 


Propagation Delay, Any A or 
B Input to Z Outputs 




15 
15 


24^ 
■ 24 


ns 


Vcc = 5.0 V 
CL=15pF 
Figures 1 and 2 


tPLH 
tPHL 


Propagation Delay. Cq Input 
to C4 Output 




11. 
15 


17 
22 


ns 


tPLH 
tPHL 


Propagation Delay. Any A or 
B Input to C4 Output 




11 
12 


17 
17 


ns 





AC WAVEFORMS 





Fig. 1 



Fig. 2 
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MOTOROLA 



DESCRIPTION — The SN54LS/74LS85 is a 4-Bit Magnitude Compar- 
ator which compares two 4-bit words (A, B), each word having four 
Parallel Inputs (A0-A3, B0-B3); A3, B3 being the most significant inputs. 
Operation is not restricted to binary codes, the device will work with any 
monotonic code. Three Outputs are provided: "A greater than 8" (Oa > 
B), "A less than 8" (Oa < 8)' "A equal to B" (Oa = b)- Three Expander 
Inputs, Ia > B, U < 8, 'a = 8, a^'ow cascading without external gates. For 
proper compare operation, the Expander Inputs to the least significant 
position must be conneaed as follows: Ia<B — 'a>B="L,Ia = B = '^- 
For serial {ripple) expansion, the Oa > 8, Oa < 8 an*^ Oa = B Outputs are 
connected respectively to the Ia>B, 'A<B' and Ia = 8 inputs of the next 
most significant comparator, as shown in Figure 1 . Refer to Applications 
section of data sheet for high speed method of comparing large words. 

The Truth Table on the following page describes the operation of the 
SN54LS/74LS85 under all possible logic conditions. The upper 1 1 lines 
describe the normal operation under all conditions that will occur in a 
single device or in a series expansion scheme. The lower five lines 
describe the operation under abnormal conditions on the cascading 
inputs. These conditions occur when the parallel expansion technique is 
used. 



• EASILY EXPANDABLE 

• BINARY OR BCD COMPARISON 

• Oa >8, Oa<b, and Oa « b OUTPUTS AVAILABLE 
PIN NAMES 

Parallel Inputs 
A =8 Expander Inputs 
A < B, A > 8, Expander Inputs 
A Greater Than B Output (Note b) 
B Greater Than A Output (Note b) 
A Equal to B Output (Note b) 



A0-A3, B0-B3 



'A » B 
AO* 'a >B 



Oa >b 
Oa <B 
Oa =B 

Notas: 

a. 1 TTL Unit Load (U,L) - 40 HIGH/1.6 mA LOW 

b. The Output LOW drive factor it 2.5 U.L. for Military (54) and 5 U.L. for Commarcial (74) 
Temperature Ranges. 



LOADING (Note a) 


HIGH 


LOW 


1.5 U.L 


0.75 U.L 


1.5 U.L 


0.7.5 U.L. 


0.5 U.L 


0.25 U.L 


10 U.L 


5 (2.5) U.L 


10 U.L 


5 (2.5) U.L 


10 U.L 


5 (2.5) U.L 




SN54LS85 
SN74LS85 



4-BIT MAGNITUDE 
COMPARATOR 

LOW POWER SCHOTTKY 



LOGIC SYMBOL 



10 13 n 15 9 ti 14 I 

I I I I I I I 



Aq Aj a 


3 Sq 81 Bj 83 


•a>b . 






OA<a 


'A-a 


Oa-B 



Vcc=P'n16 
GND= PinS 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



93 

'A<a 
U.e 
'A>a 
OA>e 

Oa<8 



Vcc 
*3 

A3 

*t 

81 
Ag 

»0 



J Suffix — Case 620-08 (Ceramic) 
N Suffix — Case 648-05 (Plastic) 



NOTE: 

The Flatpatc version has the same 
pinouts (Connection Oiagram) as 
the Dual In-Une Package. 
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SN54LS/74LS85 




TRUTH TABLE 



COMPARING INPUTS 



CASCADING 
INPUTS 



OUTPUTS 



Ai.Bt A(j,Bo 



*A>B Ia<B 



■a«b 



Oa>B Oa<B Oa-8 



A3>83 

A3O3 

A3.B3 

A3-B3 

A3-B3 

A3-B3 

A3-B3 

A3-83 

A3-83 

A3.B3 

A3-B3 

A3.B3 

A3-B3 



X 
X 

A2>B2 

A2<B2 

A2-B2 

A2-B2 

A2-B2 

A2-B2 

A2^82 

A2-82 

A2-B2 

A2-B2 

A2-82 



X 
X 
X 
X 

Al>8i 
Al<B, 
ATBi 
A1-81 
A1-B1 
A1-81 
Ai-8i 
Ai-81 
Al-B, 



X 
X 
X 
X 
X 
X 

Ao>Bo 
Ao<Bo 
Aq-Bq 
Aq-Bq 
Aq-Bq 
Aq-Bo 
Ao-Bo 



X 
X 
X 
X 
X 
X 
X 
X 
H 
L 
X 
H 
U 



X 
X 
X 
X 
X 
X 
X 
X 
L 
H 
X 
H 
L 



X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
H 
L 
L 



H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
L 
L 
H 



L 
H 
L 
H 
U 
H 
L 
H 
t 
H 
L 
L 
H 



L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
L 
L 



GUARANTEED OPEi=UTlNG RANGES 



SYMBOL 


PARAMETER 




MtN 


TYP 


MAX 


UNIT 


vcc 


Supply Voltage 


54 


45 


5.0 


5.5 , 


V 






74 


4.75 


5.0 


5.25 


Ta 


Operating Ambient Temperature Range 


54 


-55 


25 


125 


°c 






74 


0 


25 


70 




'oh 


Output Current — High 


54,74 






-0.4 


mA 


'OL 


Output Current — Low. 


54 






40 


mA 


. 




74 






8.0 
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SN54LS/74LS85 





*0 

1 


At *1 90 *1 *3 

1 1 1 1 1 1 1 






1 


<W ^ -* «f 
1 1 1 1 1 1 1 






A, A, Aj Bq 8| B, B] 








*1 *3 »0 »t 97 «3 


t. — " 


'a>« 


OA>e 






•a>« 


Oa>8 


t. — 


'a<B 


SN54LS/74LS86 Oa<8 






'a<b 


SN54LS/74tS85 Oa<8 


M — " 


U-B 


OA.a 






>A.S 


Oa.« 



• A>e 

' A<B 

• A-B 



U • LOW L«v«l 
H - HIGH Uwal 

Fig. 1, COMPARING TWO rvBIT WORDS 
APPLICATIONS 

Figure 2 shows a high speed mothod of comparing two 24-bit words with only two levels of device delay. With the technique shown in Figure 1. 
six levels of device delay result when comparing two 24-bit words. The parallel technique can be expanded to any number of bits, see Table I. 



TABLE 



WORD LENGTH 


NUMBER OF PKGS. 


1-4 Bits 
5-24 Bits ■ 
25-120 Bits 


1 

2-6 
8-31 



NOTE: 

The SNS4LS/74CSd5 can b« us«cl as a 3 -bit comparator only 
v¥hen iha outputs are usad to driv* the AQ-A3 and 
SQ-S3 inputs of aftothar SN54LS/74LS85 s* shown 
in PiQura 2 in positions 91. 2, 3, and 4. 



iLStI 

*o *i *: *3 •o h »3 

I 'I I I ' I I 



*0 *t *? *3 •« •» •? h 

'*•« 



M *« *T *• "s •» 't 's 

I M I I I I I 



*0 *i *7 *3 »l •? H 

A.a °«*a 



3 



tMsai 

*2o *:i *73 *?j •» hi *7i 

II 



Ag A, Aj *3 »o 1, 1, •] 



*I0 *n *U*?3»io'n *t7 "tS 



*6 *t 


*7 *3 «0 •! »! 


'*>• 


Oa>* 











*0 *i *I *3 H 


"2 "J 




OA>a 











*0 *1 *? *3 "l •? •! 

»>a Oa> 

*<a °*<» 

*.« o».i 



MSB • Most Significant Six 
LSB * Least Significant Sit 

L • LOW Leva) 
H - HIGH Level 
NC • No Connection 



Fig. 2. COMPARISON OF TWO 24.BIT WORDS 
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1 



DC CHAHACTERIsnCS OVER OPERATING TEMPERATURE RANGE 



(unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 
MIN TYP MAX 


■ UNITS 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 




2.0 






V 


Guaranteed Input HIGH Voltage for 
All Inputs 


ViK 


Input LOWVoltage 

Input Clamp Diode Voltage 


54 








V 


Guaranteed Input LOW Voltage for 
All Inputs 


74 




-0.65 


0.8 


VOH 


Output HIGH Voltage 


54 


Z5 


3.5 


-1.5 


V 
V 


Vcc = MIN, l|N = -18mA 

Vcc = MIN, IQH = MAX, Vim = V|H 
or ViL per Truth Table 


74 


Z7 


3.5 




V 


Vol 


Output LOW Voltage 


5474 




0.25 


0.4 


V 


'OL = ^ 0 mA 


Vcc ~ Vcc MIN, 
V|N = ViL or V|H 
per Truth Table 


74 




0.35 


0.5 


V 


Iql - 8-0 mA 


l)H 


input HIGH Current 
A<8, A>B 
Other Inputs 






20 
60 




Vcc = MAX. V| 


N = 2.7V 


A<B. A>B 
Other Inputs 






0.1 
0.3 


mA 


Vcc = MAX, Viisi = 7.0 V 


l|L 
*0S 

*cc 


Input LOW Current 
A<8,A>B 
Other Inputs 

Output Short Circuit: Current 
Power Supply Current 


-20 




-0.4 
-1.2 

-100 

20 


mA 

mA 
mA 


Vcc = MAX Vim = 0.4 V 

Vcc = MAX 
Vcc = MAX 



AC CHARACTERISTICS: Ta = 2S^C, Vcr: = 5.0 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 




MIN 


TYP 


MAX 


tPLH 
tPHL 


Any A or B to A < B, A > 8 




24 

20 


36 
30 


ns 




tPLH 
tPHL 


Any A or B to A = B 




27 
23 


45 
45 


ns; 




tPLH 
tPHL 


A<BorA=BtoA>B 




14 
11 


. 22 
17 


ns 


Vcc -5.0 V 
CL = 15pF 


tPLH 
tPHL 


A = B to A = B 




13 
13 


20 
26 


ns 




IPLH 
tPHL 


A > 8 or A = B to.A < 8 




14 
11 


22 

1 


ns 





AC WAVEFORMS 



VouT ^ 



Fig. 3 



'PHL 

1.3 V 



PLH-j 



Fig. 4 




SCHOTTKY TTL 




Package Outlines 



> PACKAGE OUTLINES' 

CERAMIC DUAL IN-LINE 



Case 620-08 
16- Pin Ceramic Dual In-Une 





— Ih[— j —ji— 0 \ ^mL— 



1. LEAOSWITHIN 0.13 mm (0.005) RADIUS 
OF TRUg POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL CONDITION. 

2. PACKAGE INOEX: NOTCH IN LEAD 
NOTCH IN CERAMIC OR INK OCT. 

3. OIM"L"TO CENTER OP LEADS WHEN 
FORMED PARALLEL 



. DIM "A" ANO "8" 00 NOT INCLUDE 

GLASS RUN-OUT. 
. OIM "F" MAY NARROW TO 0.7S mm 

(0^30) WHERE THE LEAD ENTERS 

THE CERAMIC SOOV. 



OIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 1 MAX 


A 


19.0S 


19.94 


0.750 0.78S 


B 


6.10 


7.49 


0.240 0.295 


C 




5.08 


0.200 


D 


0.38 


0.53 


0.0 tS 0.021 


F 


1.40 


1.78 


0.055 1 0.070 


G 


2.S48SC 


0.100 BSC 


H 




I.I4 


9.0?P 1 0.045 


^_ 


a20 


0.30 


0.008 0.012 






4.32 


0.125 1 0-170 




7.62 BSC 


0.300 BSC 


M 






- 1 ISO 


Jt 






0.020 1 0.040 



CASE 620^8 




NOTES: 

1. OIM "L" TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

2. LEAOSWITHINO.Umm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL 
CONOITION. (WHEN FORMED 
PARALLEL). 



Case 623-05 
24- Pin Ceramic Dual In-Une 




OIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MtN 


MAX 


A 


31.24 


32.77 


1.230 


1.290 


8 


12,70 


15.49 


0.500 


0.610 


C 


4.08 


$.59 


0.160 


0.220 


D 


0.41 


0.51 


0.01 s 


0.020 


f 


U7 


1.52 


0J150 


0.060 


G 


2^85C 


o:io{ 


ISSC 


i 


0.20 


a3Q 


0.008 


0.012 


K 


118 


' 4.0S 


0.125 


0.160 


I, 


15.24 8SC 


0.601 


13SC 


M 


QO 


ISO 


QO 


IS" 


N 


-0.51 


1.27 


0.020 


0.050 



Case 632-07 
14-Pin Ceramic Dual In-Line 




NOTES: 

1. ALL RULES ANO NOTES ASSOCIATED 
WITH MO-OOI AA OUTLINE SHALL APPLY. 

2. DIMENSION "L-'TD CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION "A" AND "B" (632-07) 00 
NOT INCLUDE GLASS RUN-OUT. 

4. LEADS WITHIN 0.25 mm (0.Q10) OIA 

OF TRUE POSITION AT SEATING PUNE 
ANO MAXIMUM MATERIAL CONDITION. 




OIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


jg.o$ 


19.94 


0.750 


0.78? 


.,8 , 




M9. 


0.240 


0.295 . 


-C 




5.08 




0.200 


0 


0.38 


0.58 


0.015 


0.023 


F 


1.40 


1.77 


0.055 


0.070 


G 


2.54 BSC 


0.10 


)BSC 


H 


'•9L 




0.075 


0.090 


J 


0.20 


0.38 


0.008 


0.015 


X 


3.18 


4.32 


0.125 


0.170 


K 


7.B2 BSC 


^.m 


9?C j 


M 








ISO 


N 


oit,. 




0.02(J 


0.040 1 



CASE M247 
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^ 1 PACKAGE OUTLINE^^) 



CERAMIC DUAL IN-UNE (continued) 



Case 732-03 
20*P{n Ceramic Dual In-Line 




MOTES: 

1. LEADS WTHIN 0.25 mm (aOlO) 
OlA.TRUe POSITION AT. 
SEATIMG PUWe, AT MAXIMUM 
MATERIAL CQNOmON. 

2. DIM L TO CENTER OF LEADS 
WHEN fORMEO PARALLEL 

3. DIM A AND B INCLUDES 
MENISCUS. 




OIM 


MILLIMETERS 


INCHES 


MfN 1 MAX 


MtN 


MAX 


A 


23.88 211 5 


0.940 


QL930 


8 


8.60 i 7.49 


0.260 


0.295 


J. 


Jai 5.08 


0.1^0 


a20o 




asa 1 ass 


0.0T5 


0.022 


f 


\ 1,55 


0.055 


ao6sj 


G 


2.54 BSC 


a 100 BSC 


H 




1.2? 


0.020 f 0.050 


J . 


(120 




a008 0.012 


..A 


5.15 


4.08 


0.125 1 a 160 


_k,. 


7.62 BSC 


a300 BSC 


1. 


Oo 


15" 


00 1 ISO 


N 


0.25 


1.02 


0.O10 1 0.040 



CASe 732-03 



Case 733-02 
28* Pin Ceramic Dual In- Line 





NOTES: 

1. 0IMC3D tSOATUM. 

2. POSITIONAL TOL FOR LEADS: 

I » I 0 O.25(O.010)(^l Tt A(aH 

3. m IS SEATING PLANE. 

4. OIM A ANO B INCLUDES MENISCUS. 

5. OIM -L- TO CENTER OF LEADS 
WHEN FORMEO PARALLEL 

6. OIMENSIONING ANOTOLERANCING 
PER ANSI Y14.5. 1973. 



• —1 


rC 










^1 


mm 










L ju 

0 







OIM 


AHLLIMETERS 


INCHES 


. UIN • 


MAX 


MIN 


MAX 


A 


36.45 


37.85 


1.435 


1.490 


S 


12.70 


15J7 


0.500 


0.605 


C 


4i»6 


5.84 


0.160 


0.230 


a 


0.38 


0.56 


OillS 


0.022 


F 


1.27 


1.65 


0.050 


0.065 


6, 


2.S4 BSC 


0.100 BSC 


J 


0.20 


0.30 


QilOS 


0.012 


K 


2.54 


4.06 


0.100 


0.160 


L 


15.24 BSC 


0.600 BSC 


M 


50 


150 


50 


150 


N 


0.51 


1.27 


0J)20 


0.050 



Case 758-01 
24-Pin Ceramic Dual In-Une 




ri ■ n a 



NOTES: 

1. DIMENSION A IS DATUM. 

2. POSITIONAL TOLERANCE 
FOR LEADS: 24 PUCES 



3. GEfS SEATING PLANE. 

4. DIMENSION LTO CENTER OF 
LEADS WHEN FORMEO PARALLEL 

5. DIMENSIONING AND TOLERANCING 
PER ANSI Y14.5. 1973. 




DIM 


MILLIMETERS INCHES 


MIN { MAX. 


MtN 


MAX 


A 


31.50 32.84 


1.240 


1.285 


B 


^.24 1 tii 


■ 0.285 


0.305 


C 


' j.68l; 4.44 


0,145 


0.175 


0 


d.38 0.53 


0.015 


0.021 




1.14 1 1.57 


0.045 


0.082 




2.54 BSC 


0.10) 


3 BSC 


J 


0.20 1 0.33 


0.008 


0.013 


K 


2.54 1 4.19 


0.100 


0.165 


L 


162 1 ).87 


OJOO 


0.310 


N 


d.Si i.27 


0.020 


0.050 


P 


9.14 1 10.16 


OJ60 


0.400 



CASE 7M41 
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' PACKAGE OUTLINES 

CERAMIC FLATPAK 



Case 650-03 
16-Pin Ceramic Flatpak 




NOTES: 

1. LEAD NO. 1 lOENTfFlEO BY TAB 
ON LEAD OR DOT ON COVER. 

2. LEADS W1TMI N 0. 1 3 mm (0.005) 
TOTAtOF TRUE POSITION AT 
MAXIMUM MATERIAL CQNQITION. 




DIM 


MIlLtMrrERS 


INC 


HES 


MIN 


MAX 


mn 


MAX 


A. 


9.40 


iai5 


1370 


0.400 


S 


6.22 


7.24 


0.24S 


0.2SS 


C 


1.52 


2.03 


0.060 


ao80 


0 


0.41 




0.016 


0.019 


F 


ao8 


ais 


0.OQ3 


0.006 


G 


1.27 


BSC 


0.050 BSC 


H 


^64 


a89 


0.025 


0.035 


K 


6L35 


9.40 


0.250 


0.370 


L 


18,92 




0.745 




M 




■"iisr 




ao20 


R 




a38 




0.015 



CASE 650-03 



NOTE: 

1. LEADS WITH IN 0.25 mm (0.010) 
TOTAt OF TRUE POSITION AT 
MAXIMUM MATERIAL CONDITION. 



Case 652-02 
24- Pin Ceramic Ratpak 






OlM 


MILLIN 


lETEflS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


14.99 


15.49 


0.S90 


0.S10 


B 


9.27 


9.91 


0.385 


0.390 


C 


U7 


2.03 


aoso 


0.080 


D 


a38 


a48 


0.015 


aoi9 


F 


0.08 


ai5 


0.003 


aoos 


G 


1.27 


BSC 


0.0S( 


]8SC 


H 


0.69 


:'i.bi 


0.027 


0.040 


K 


6.35 


9.40 


0.250 


1370 


L 


21.97 




asss 




N 


0.25 


0.S3 


0.010 


0.025 



CASE 652-02 



Case 717-02 
14- Pin Ceramic Flatpak 





NOTES: 

1. DIM "F" IS FOR GLASS OVERRUN. 

2. LEADS. TRUE POSITIONED WITHIN 
O^S mm (0.010) 01 A TO OlM "A" 

& "B" AT MAXIMUM MATERIAL 
CONDITION. 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 




9.91 




0;390 


B 




6.73 




0.265 


C 




~Z.63 


O.OSO 


0.080 


0 


o:38 


0.48 


0.015 


0:019 


F 




0.25 




0.010 


0 




BSC 


005 


DBSC 


H 


038 


0.89 


(1015 


0.035 


J 


0.08 


0.15 


0.003 


0.006 


K 




8.26 




0.325 


N 


a84 


0.89 


0.025 


0.035 



CASE 717-02 



MOTOROLA SCHOTTKY TTL DEVICES 
9-4 



©^PACKAGE OUTLINES 0 ) 

CERAMIC FUVTPAK (continued) 




QUAD PLASTIC CHIP CARRIER 




"J T_ 0.05 INCHES 
TYPICAL 



z 

0.14 INCHES TYfMCAL / ' i 



0.17 INCHES TYPICAL 
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9.5 HYATT V. DUD AS . 1:03-CV-00108 (EGS), MEMORANDUM OPINION 
(DOCUMENT 75) (D.D.C. OCTOBER 13, 2005) 



REDACTED 



Case 1:03-cv- 8-EGS Document 75 Filed 1 0/^^305 Page 1 of 28 



UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 



GILBERT HYATT 

Plaintiff 

V . 

JON W. DUDAS, 

Director of the United States 
Patent & Trademark Office 

Defendant . 



Civ. Action No. 03-108 (EGS) 



MEMORANDUM OPINION 

Plaintiff Gilbert Hyatt is an inventor who holds more than 
sixty patents on subjects including microcomputers, computer 
memories, displays, global-positioning systems and data 
compression. In 1995, Hyatt filed five patent applications with 
defendant, the United States Patent and Trademark Office (^'PTO") , 
all generally relating to an improved memory system for a 
computerized display system. See PL's Mot. for Summ. J. at 3 . 
After a lengthy appeals process, the PTO ultimately rejected 
plaintiff's patent applications. Plaintiff then commenced the 
instant action pursuant to 35 U.S.C. § 145, which provides 
dissatisfied applicants the right to file a civil action against 
the Director of the PTO in the United States District Court for 
the District of Columbia. 

Pending before the Court are the parties' cross-motions for 



I 



Case 1 :03-cv-^Bl8-EGS Document 75 Filed 1 0/(^05 Page 2 of 28 

summary judgment. Because this case is rife with material issues 
of fact, and because the administrative record has not been 
adequately developed, the Court will DENY the pending motions and 
REMAND the case to the PTO for further proceedings. 
I . BACKGROUND 

A. The Patent Process 

One seeking to patent an invention must file a written 
application with the PTO. An application must include a 
"specification'' consisting of a written description of the 
invention (which may include drawings) and concluding with one or 
more "claims'' that particularly and distinctly define the subject 
matter the inventor regards as his or her invention. See 35 
U.S.C. § 112. The claims are technically drafted and set the 
legal boundaries for the patent owner's exclusive rights. Claims 
are typically composed of multiple "elements," or physical 
components, and "limitations," which usually describe the claim's 
restrictions or interactions between features of the claim's 
elements . 

A patent specification must contain a 

written description of the invention^ and of the manner 
and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled 
in the art to which it pertains, or with which it is 
most nearly connected, to make and use the same, and 
shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

35 U.S.C. § 112 (emphasis added). The written description 
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requirement serves to ''ensure that the inventor had possession, 
as of the filing date of the application relied on, of the 
specific subject matter later claimed by him." In re Wertheim, 
541 F.2d 257, 262 (CCPA 1976). This requirement is especially 
relevant when, as in this case, claims are amended or added after 
the date of the original application. The issue then becomes 
whether or not the original disclosure adequately describes what 
is in the new claims, 5ee^ e.g.. In re Wilder, 736 F,2d 1516 
(Fed. Cir. 1984) . This is a question of fact that must be 
determined on a case-by-case basis. 5ee Purdue Pharma L,P, v. 
Faulding Inc., 230 F.3d 1320, 1323 (Fed, Cir. 2000). 

After an application is properly filed, a PTO examiner 
evaluates the application and may allow, reject, or object to the 
claims. See 37 C.F.R. § 1.104. At this initial step, the 
examiner bears the burden of producing a prima facie showing of 
the factual basis for a rejection of an application. See In re 
Oetiker, 911 F.2d 1443, 1445 (Fed. Cir. 1992). Following an 
initial rejection, the applicant may amend the claims or file an 
argument in reply. See 35 U.S.C. § 132. Thus, the patent 
applicant is generally afforded two examiner reviews of the 
invention proposed for patenting. If the examiner ultimately 
denies the application in a "Final Office Action," the applicant 
can appeal to the PTC^s Board of Patent Appeals and Interferences 
("Board"). 35 U.S.C. § 134; 37 C.F.R. § 1.191. Upon completion 
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of the briefing process, the Board may affirm or reverse the 
decision of the examiner or remand the application to the 
examiner for further consideration. See 37 C.F.R. § 41.50. 
Finally, if the claims are rejected by the Board, the applicant 
can directly appeal the decision to the United States Court of 
Appeals for the Federal Circuit, 35 U.S.C. § 141, or, as 
plaintiff has done here, file a civil action in the United States 
District Court for the District of Columbia against the Director 
of the PTO. See 35 U.S.C. § 145. 
B. Procedural History 

The procedural history of the instant case tracks the 
general patent application process outlined above. Plaintiff 
filed five patent applications in May and June 1995.^ Each 
application shares the same original 517-page disclosure and 
contains numerous claims that are '"generally related to an 

^ The five applications are: 

1. U.S. Patent Application Serial No. 08/436,852, "A Memory 
System Having Televison Graphic Overlays" (''the '852 
application") ; 

2. U.S. Patent Application Serial No. 08/463,392, "An Improved 
Memory System Having a Scanner Input" ("the '392 application"); 

3. U.S. Patent Application Serial No. 08/464,084, "A Dynamic 
Memory System Having Adaptive Refreshing" ("the '084 
application") ; 

4. U.S. Patent Application Serial No. 08/465,291, "An Improved 
Output Buffer Memory System" ("the '291 application"); and 

5. U.S. Patent Application Serial No. 08/461,269, "An Improved 
Frequency Domain System" ("the '259 application") . 
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improved memory system for storing information'' in a computer 
system. PL's Mot. for Summ. J, at 3 . At various times betv/een 
January 1996 and February 1999, Hyatt cancelled all of his 
originally-filed claims and substituted a total of 1,120 new 
claims. Thus, if Hyatt can show that the later-added claims are 
described in his earlier-filed disclosure — that is, if Hyatt was 
''in possession" of these claimed inventions when the applications 
were filed — he is entitled to patents that relate back to the 
date of the original disclosures in May or early June of 1995. 
This is significant, as several significant changes to U.S. 
patent law became effective on June 8, 1995 as a result of the 
implementing legislation to the Uruguay Round Agreements of the 
General Agreement on Tariffs and Trade C'GATT'') . See Uruguay 
Round Agreements Act, Pub. L. No. 103-465 (1994) . Specifically, 
patents issuing from applications filed before this date receive 
a term of 17 years from the date of issuance^ while applications 
filed on or after that date receive a term of 20 years from the 
date of filing. See Final Rule, Changes to Implement 20-Year 
Patent Term and Provisional Applications , 60 Fed. Reg, 20195 
(Apr. 25, 1995); 35 U.S.C. § 154(a) (2). ^ 



applications in the months preceding June 8, 1995. 5ee Def's. 
Mot, for Summ. J', at 2. The government further contends that 
this is consistent with the tactics of so-called ''submarine'' 
applicants, who "wait[] (like a submarine under water) for 
technology to develop or for some other advantageous time, and 
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At various times between 1997 and 1999, the PTO rejected the 
claims in each of the five applications, primarily for lack of 
sufficient written description under Section 112.^ The examiner 
concluded that Hyatt did not demonstrate ''possession'' of the 
claimed inventions at the time of the original filing date 
because he failed to point to a description in his specification 
that discloses how the individual components listed in the 
original specification could be linked to form the particular 
claimed devices in his amended claims. See, e.g., ^852 
Application, Office Actiorir 108-F-1,147 (''it is not enough that 
applicant show where each claimed element resides in the earliest 
filed application but must also provide support for the linkage 
of the claimed elements creating the embodiment'') (emphasis in 



then 'surface []' to obtain claims to the later developed or 
conceived technology, arguing that it is described in their 
earlier-filed specification." Def's. Mem. at 3-4. Plaintiff 
takes issue with this characterization, arguing that there was 
nothing unusual or illegal in Mr. Hyatt's patent-filing practice, 
and claiming that the government's "character assassination" is 
"nothing more than a smokescreen" designed to divert the Court's 
attention away from the real issues in this case. See Pi's. 
Opp'n to Def's, Mot. for Summ. J. at 2-5. 

^ Each involved application also included other claim 
rejections that were reversed by the Board and therefore form no 
part of this case. In addition to the rejections for lack of. 
written description, there are a handful of claims in the '084 
application that also stand rejected as anticipated by or obvious 
in view of the prior art under Sections 102 and 103, and the 
pending claims of the '269 application also stand rejected for 
lack of "enablement" under Section 112. See 108-F-1,140 to 1,155 
('852 Application); 108D-F-887 to 904 (^392 Application); 108C-F- 
1,010 to 1,025 ('084 Application); 108B-F-1,075 to 1,100 ('291 
Application); 108E-F-730 to 750 ('269 Application). 
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original) 

Hyatt objected to the PTO's approach, arguing primarily that 
the examiner failed to establish a prima facie case of 
unpatentability. However, the Board of Patent Appeals affirmed 
the examiner's written description rejections for each 
application.^ The Board subsequently granted plaintiffs' 
requests for rehearing in ^852, '084, and '269, but no 
modifications were made to the decisions. Plaintiff then filed, 
pursuant to 35 U.S.C, § 145, four separate civil actions against 
the PTO, which were consolidated into the instant case.^ 



For each application, the examiner evaluated one claim in 
detail and pointed out the deficiencies in that one claim as 
representative of the others. 5ee, e.g., '852 Application, 
Examiner's Action, 108-F-1, 540 (''Claim 163 was chosen for it is a 
comprehensive claim, that is, it includes most-if not all-of the 
claimed elements found throughout the independent claims.''). 
Similarly, claim 106 is treated as a representative claim in 
application '084; claims 105 and 86 are the representative claims 
for application '269; claim 58 is the representative claim for 
application '392; and claim 90 is the representative claim for 
application '291. 

5 5ee Application '852 Decision on Appeal, 108-F-2,704 
(sustaining examiner's Section 112 rejections, but reversing the 
prior art rejections); Application '392 Decision on Appeal, 108D- 
F-2,128 (sustaining examiner's Section 112 rejection but 
reversing the obviousness rejection); Application '084 Decision 
on Appeal, 108C-F-2,382 (affirming examiner Section 112 
rejection, and reversing examiner rejection on prior art grounds 
with the exception of claims 191, 212, 282, 308, 260, and 304); 
Application ^291 Decision on Appeal, 108B-F-2,558 (affirming 
examiner Section 112 rejection but reversing rejection for 
obviousness); Application '269 Decision on Appeal, 108E-F-98 
(affirming examiner's Section 112 rejection). 

^ Hyatt has filed and continues to file numerous additional 
cases in this Court relating to additional patent applications. 
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II. STANDARD OF REVIEW 

This case is before the Court on the parties' cross motions 
for summary judgment. Pursuant to Federal Rule of Civil 
Procedure 56, summary judgment should be granted only if the 
moving party has shown that there are no genuine issues of 
material fact and that the moving party is entitled to judgment 
as a matter of law. See Fed. R. Civ. P. 56/ Celotex Corp. v. 
Catrett, All U.S. 317, 325 (1986); Waterhouse v. District of 
Columbia, 298 F.3d 989, 991 (D.C. Cir, 2002), Likewise, in 
ruling on cross-motions for summary judgment, the court shall 
grant summary judgment only if one of the moving parties is 
entitled to judgment as a matter of law upon material facts that 
are not genuinely disputed. See Rhoads v. McFerran, 517 F.2d 66, 
67 (2d Cir. 1975) . 

Finally, the ''PTO is an agency subject to the Administrative 
Procedure Act'' (^'APA'') , and therefore ''a reviewing court must 
apply the APA' s court/agency review standards." Mazzari v. 
Rogan, 323 F.3d 1000, 1004 (Fed. Cir. 2003). Accordingly, the 
Court will set aside legal actions of the Board that are 
"arbitrary, capricious, an abuse of discretion, or otherwise not 
in accordance with law,'' and set aside factual findings that are 
"unsupported by substantial evidence." 5 U.S.C. § 706 (2000); 

including 04-1138 (HHK) ; 04-1139 (HHK) ; 04-1222 (EGS) ; 04-14 96 (EGS) ; 
04-1802 (HHK) ; 05-309 (EGS); 05-310 (HHK) ; 05-834 (EGS) . These cases 
are currently proceeding on an independent track. 
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Mazzari, 323 F.3d at 1005; In re Gartside, 203 F.3cl 1305, 1315 
(Fed, Cir. 2000) . If the parties present additional evidence to 
the Court, which they may on a Section 145 review, the court must 
make "de novo factual findings if the evidence is conflicting.'' 
Mazzari, 323 F.3d at 1004; see also Gould v. Quigg, 822 F.2d 
1074, 1077 (Fed. Cir. 1987).' 
III. DISCUSSION 

Both parties raise technical legal challenges to the other's 
compliance with the rules of the patent review process outlined 
above. For example, the parties dispute whether the PTO met its 
obligation to establish a prima facie case of unpatentability 
before denying Hyatt's claims. They also dispute whether Hyatt 
preserved his rights to argue all 1,120 claims before this Court 
or whether he acquiesced in litigating only five "representative" 
claims before the Board of Patent Appeals. Because these issues 
are essentially procedural in nature, the Court need not reach 
the merits of Hyatt's applications or the ultimate patentability 
of his inventions. For the same reasons, the Court need not 
review the PTO's "factual" determinations nor make de novo 
factual findings of its own at this stage of the litigation. 

Although summary judgment appears to be premature at this 

' Although parties may present new evidence in Section 145 
proceedings, they are prohibited from introducing new issues, "at 
least in the absence of some reason of justice put forward for 
failure to present the issue to the Patent Office," See 
DeSeversky v, Brenner, 424 F.2d 857, 858 (D.C. Cir. 1970). 
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point, the Court must resolve several threshold 

procedural issues and determine the proper scope and direction of 

this litigation. Specifically, the Court must decide three 

issues: 1) the scope and number of claims properly before the 

Court; 2) whether or not the PTO met its prima facie case; and 3) 

the remedy for any procedural failures, i.e. whether to proceed 

to a trial on the merits of Hyatt's patent applications or, 

instead, whether to remand to the PTO for further consideration 

of Hyatt's applications in the first instance. 

A. Scope of Proceedings: How Many Claims are Before the 
Court? 

Defendant argues that only five claims — rather than 1,120 
are correctly before the Court. The crux of defendant's argument 
is that Hyatt ''acquiesced in the choice of the five 
representative claims'' before the PTO Board, and that he cannot 
resurrect his arguments as to the remaining 1,000+ claims. See 
Def.'s Mot. for Summ. J. at 18, Plaintiff argues that not only 
did he adequately preserve his right to argue and introduce 
evidence on.aii claims in the instant case, but the PTO's failure 
to examine each claim individually could actually be dispositive 
of the case, as it is evidence that the examiner did not meet its 
initial burden of establishing a prima facie case of 
unpatentability . 

According to the Patent Act, each claim ''must be considered 
as defining a separate invention" and "shall be presumed valid 

10 
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independently of the validity of other claims.'' Jones v. Hardy r 

121 F.2d 1524, 1527-28 (Fed. Cir. 1984) (citing 35 U.S.C. § 282). 

However, the selection and evaluation of one claim as 

representative in a multi-claim application is a common practice 

in patent litigation. For example, the PTC regulations covering 

appeals to the Board of Patent Appeals provide that: 

[f]or each ground of rejection applying to two or more 
claims, the claims may be argued separately or as a 
group. When multiple claims subject to the same ground 
of rejection are argued as a group by appellant, the 
Board may select a single claim from the group of claims 
that are argued together to decide the appeal with 
respect to the group of claims as to the ground of 
rejection on the basis of the selected claim alone. 
Notwithstanding any other provision of this paragraph, 
the failure of appellant to separately argue claims which 
appellant has grouped together shall constitute a waiver 
of any argument that the Board must consider the 
patentability of any grouped claim separately. 

37 C.F.R. § 41.37(c) (1) (vii) . The former version of this 

regulation required an appellant to take two affirmative steps in 

order to assure separate review by the Board of individual claims 

within each group of claims subject to a common ground of 

rejection: ''(A) state that the claims do not stand or fall 

together and (B) present arguments why the claims subject to the 

same rejection are separately patentable." See In re McDaniel, 

293 F.3d 1379, 1383 (Fed. Cir. 2002) (citing Manual of Patent 

Examination Procedure ("MPEP'') § 1206, and former 37 C.F.R. 
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§ 1.192(c) (7) (2001)).^ The court interpreting this rule found 
that it ''operates to relieve the Board from having to review — and 
an applicant from having to argue — the myriad of distinctions 
that might exist among claims, where those distinctions are, in 
and of themselves, of no patentable consequence to a contested 
rejection." McDaniel, 293 F.3d at 1383. Defendant argues that 
Hyatt's arguments to the Board fail the McDaniel test because 
Hyatt failed to sufficiently explain why his claims were 
separately patentable. 

Regardless of whether or not the ^^McDaniel test'' still 
applies in light of the recent amendments to the PTC s 
regulations, the government's position that Hyatt somehow 



^On August 12, 2004, the PTC published revised Rules of 
Practice adding Part 41 to Title 37 of the C.F.R. and replacing 
the former regulations covering ex parte appeals (37 C.F.R, §§ 
1.192-196), interferences (37 C.F.R. §§ 1.601-690), and inter 
partes reexamination appeals (37 C.F.R. §§ 1,961-977). See Final 
Rule, Rules of Practice Before the Board of Patent Appeals and 
Interferences, 69 Fed. Reg. 49960 (Aug. 12, 2004) . 

The former 37 C.F.R. § 1.192(c) (7) read in full: 

Grouping of claims. For each ground of rejection which 
appellant contests and which applies to a group of two or 
more claims, the Board shall select a single claim from 
the group and shall decide the appeal as to the ground of 
rejection on the basis of that claim alone unless a 
statement is included that the claims of the group do not 
stand or fall together and, in the argument under 
paragraph (c) (8) of this section, appellant explains why 
the claims of the group are believed to be separately 
patentable. Merely pointing out differences in what the 
claims cover is not an argument as to why the claims are 
separately patentable. 
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"acquiesced'' in the litigation of only five of his 1^ 000+ claims 

is not persuasive. The record reflects plaintiff's repeated 

statements that his claims "do not stand or fall together," 5ee, 

e.g.r '852 Application, Appeal Brief, 108-F-1,822 (arguing that 

"[t]he claims do not stand or fall together" because "the claims 

are separately patentable and because each of the claims is 

separately argued") . The examiner apparently conceded this point 

when it acknowledged that "Appellant's brief includes a statement 

that the claims do not stand or fall together and provides 

reasons as set forth in 37 CF.R. § 1.192 (c)(7) and (c)(8)." 

See '852 Application, Examiner's Answer, 108-F-2,303. Hyatt 

further restated his objections to the grouping of his claims in 

his Reply to the Board: 

The Appellant established that the claims do not stand or 
fall together and the Examiner concurred therewith . . . 
Nevertheless, the Examiner then inconsistently provides 
a few specific examples in support of the rejections and 
then rejects many claims altogether thereover. This 
violates the undisputed fact that the claims do not all 
stand or fall together. 

'852 Application, Reply Brief, 108-F-2,341. 

Despite the government's argument that Hyatt "forfeited his 

right" to argue his claims separately following his "strategic 

choice" to focus on the government's prima facie case, it would 

be unfair to foreclose plaintiff's ability to have all of his 

claims adjudicated on the merits before resolving the legal 

dispute over the prima facie case. Indeed, the essence of 
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plaintiff's argument is that it was the government's obligation^ 
in the first instance, to separately evaluate each claim before 
the burden shifts back to the applicant. Accordingly, the Court 
must first determine whether or not the burden of production ever 
shifted to the applicant before deciding whether plaintiff 
effectively abandoned the vast majority of his claims. 
B. The PTO's Prima Facie Case 

While the ultimate burden of persuasion on the issue of 
patentability rests with the PTO, the burdens of production shift 
between the examiner and the applicant throughout the review 
process. See Oetiker, 911 F.2d at 1449 (Plager, J,, concurring). 
The prima facie case is a procedural tool used at the initial 
stage of the examination to allocate these burdens of going 
forward as between the examiner and applicant. The examiner 
meets its prima facie burden by ''stat[ing] clearly and 
specifically any objections ... to patentability,'' in order to 
""give the applicant fair opportunity to meet those objections 
with evidence and argument," Id. (explaining that this concept 
"serves to level the playing field and reduces the likelihood of 
administrative arbitrariness") . Once a prima facie case has been 
established, the burden of coming forward with rebuttal evidence 
shifts to the applicant. If rebuttal evidence of adequate weight 
is produced, the ''legal inference" of the prima facie case is 
dissipated, and patentability is determined by a preponderance of 
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the evidence^ based on the totality of the record. 5ee In re 
Piaseckir 745 F.2d 1468, 1472 (Fed. Cir. 1984); Oetiker, 977 F.2d 
at 1445, 

In this case, the parties generally dispute whether the 
PTO' s objections at the initial examination stage were sufficient 
to shift the burden of production to plaintiff. The examiner's 
initial office action rejecting the '852 application illustrates 
the PTO's reasoning with respect to the written description 
requirement : 

[The pending claims] are rejected under 35 U.S.C. 112, 
first paragraph, as containing subject matter which was 
not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that 
the inventor (s), at the time the application was filed, 
had possession of the claimed invention. 

This rejection is given because the claims now present 
embodiments or combinations of claimed elements not 
disclosed in the specification at the time of filing . . . 
it is not enough that applicant show where each claimed 
element resides in the earliest filed application but 
must also provide support for the linkage of the claimed 
elements creating the embodiment. 

The elements of claim 163 constituting an embodiment are 
not specifically disclosed. While each element 
individually may be discussed neither the specification 
nor drawings clearly support the claimed embodiment as a 
whole. Applicant must derive support for the claimed 
embodiments from the earliest filed application applicant 
wishes to claim priority. 

108-F-1,146 to -147 (emphasis in original); see also 108B-F- 

1,084; 108C-F-1, 015; 108D-F-893.^ The Board's decision following 



^ An overview of the remaining applications is set forth 
below: 
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appeal. is also instructive. Using claim 163 of the ^852 

application as an example^ the Board concluded that: 

After comparing the limitations of claim 163, for 
example, to the disclosure, it is apparent that an 
"alternative'' or self-contained embodiment describing 
each and every limitation of the claim is not set forth 
in the disclosure. On this basis alone, we find that 
the examiner had a reasonable basis for questioning the 
written description for each of the rejected claims on 
appeal, and the burden of proof thereafter shifted to 
appellant . 

In the absence of a showing by appellant that rebuts 
the examiner's reasoning, the written description 
rejection of all the claims on appeal is sustained. 

108-F-2, 700 to -701 . 

Plaintiff argues that the PTO's general dismissal of his 



The ^291 Application . In a non-final Office Action, the PTO 
rejected all of the pending claims for lack of written 
description support. See 108B-F-1,108 to -085. This rejection 
mirrors that found in the '852 application. In a final action 
and a supplemental final action, the PTO reasserted the same 
rejection. See 108B-F-1,465 to -470; 108B-F-1,685 to -690. 

The '084 Application . In a non-final Office Action, the PTO 
rejected all of the pending claims for lack of written 
description support. See 108C-F-1,012 to -016, This rejection 
mirrors that found in the '852 application. In a final action, 
the PTO reasserted the same rejection. See 108C-F-1,394 to -400. 

The '392 Application . In a non-final Office Action, the PTO 
rejected all of the pending claims for lack of written 
description support. See 108D-F-889 to -894. This rejection 
mirrors that found in the '852 application. In a final action, 
the PTO reasserted the same rejection. See 108D-F-1,309 to -014. 

The '269 Application . In a non-final Office Action, the PTO 
rejected all of the pending claims for lack of written 
description support. See 108E-F-1,377 to -378 and 1,393-1,456. 
In a final action, the PTO asserted essentially the same 
rejection. ' See 108E-F-1,994 and 2,002 to -082. 
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claims without a detailed;, claim-by-claim evaluation^ and 

specifically the Board's requirement that the applicant provide a 

''self-contained embodiment" in the disclosure describing each 

limitation of the claims, failed to satisfy the government's 

obligation to establish a prima facie case and impermissibly 

shifted the burden of proof from the PTC to the applicant: 

Indeed, if the PTO were able to disregard with impunity 
the requirements of the prima facie case - as it has done 
here - and then demand that the specificity that was 
lacking in its prima facie case be foisted upon the 
applicant in the form of a requirement that the applicant 
argue each claim separately and in detail in order to 
preserve his appeal rights as to each claim, the PTO 
could force patent applicants to do the agency's work 
and, in the process, effectively shift the burden from 
PTO to the applicant. 

Pi's. Opp'n to Def's. Mot. for Summ. J. at 34. Defendant 

responds that the examiner's initial rejections were justified 

because the ''laundry list of computer system components" 

discussed in Hyatt's specification "describes only the potential 

of implementing a computer system in various applications," but 

does not describe a "precise list of interconnected components 

that work together in a very specific way." See Def's Mot. For 

Summ. J. at 31. Given the complexity of Hyatt's applications, 

defendant argues that 

there is not much more the Examiners could have done but 
identify the difficulty in finding descriptions of the 
claimed inventions, and analyze Hyatt's responses. Hyatt 
was put on notice of the reasons for the written 
description rejection, and given an immediate opportunity 
to explain how the claimed inventions were, in fact, 
described. This is the epitome of a prima facie case. 
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However, rather than explaining where the inventions as 
claimed are described, Hyatt chose to argue against the 
sufficiency of the prima facie case. 

Def's. Rep. at 12. 

It is a close call, but given the severe consequences to the 

applicant should the government's arguments prevail, the Court 

will afford plaintiff the benefit of the doubt. Although the 

case law has used various expressions to set forth the standards 

for compliance with § 112, it is clear that the written 

description requirement does. not require a patent applicant to 

provide a verbatim description of all his claims in the 

disclosure. See Union Oil Co. Of Cal. v. Atl. Richfield Co. 

r UNOCAL'' ) r 208 F.3d 989, 997-1001 (Fed. Cir. 2000). Rather, ^^if 

a person of ordinary skill in the art would have understood the 

inventor to have been in possession of the claimed invention at 

the time of filing, even if every nuance of the claims is not 

explicitly described in the specification, then the adequate 

written description requirement is met.'' In re Alton, 76 F.3d 

1168, 1175 (Fed. Cir. 1996); see also Vas-Cath, Inc. v. Mahurkar, 

935 F.2d 1555, 1563 (Fed. Cir. 1991) (''The test for sufficiency of 

support in a patent application is whether the disclosure of the 

application relied upon ^reasonably conveys to the artisan that 

the inventor had possession at that time of the later claimed 

subject matter .'") (citing Ralston Purina Co. v. Far-Mar-Co, Inc., 

772 F.2d 1570, 1575 (Fed. Cir. 1985)). One shows that one is "in 
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possession" of an invention by describing the invention with all 
its claimed limitations through ''such descriptive means as words, 
structures, figures, diagrams, formulas, etc., that fully set 
forth the claimed invention.'' See Lockwood v. Am. Airlines, 
Inc., 107 F.3d 1565, 1572 (Fed. Cir. 1997). ''Although the exact 
terms need not be used In haec verjba, the specification must 
contain an equivalent description of the claimed subject matter.'' 

In this case, the PTC apparently required Hyatt to include a 
"self-contained embodiment describing each and every limitation 
of the claim" in his disclosures. 5ee 108-F-2,700. It is 
difficult on this record to determine what the PTO meant by a 
"self-contained embodiment," or whether this requirement is 
consistent with the case law, because the phrase is not defined 
nor does it appear in any of the cases. Moreover, in rejecting 
plaintiff's applications, the PTO at times used rather vague and 
unspecific language. See, e.g., '852 Application, Office Action, 
108-F-1,144 (describing the deficiencies in Claim 163 and then 



Although plaintiff attempts to draw some distinctions 
between the cases' various expressions for compliance with § 112, 
see, e.g.. Pi's. Reply at 9-12, the Federal Circuit has rejected 
this argument, stating that "[i]n all cases, the purpose of the 
description requirement is 'to ensure that the inventor had 
possession, as of .the filing date of the application relied on, 
of the specific subject matter later claimed by him.'" See Hyatt 
V. Boone, 146 F.3d 1348, 1354 (Fed. Cir. 1998) (rejecting Gilbert 
Hyatt's argument that the various cases set divergent standards 
for compliance with § 112) . 
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noting that "[njumerous other claimed embodiments similarly find 
no clear support in the present disclosure") .^^ Accordingly, it 
appears that the PTO has fallen somewhat short of its obligation 
to ''state clearly and specifically" its objections to 
patentability. See Oetiker, 911 F.2d at 1449, Because of the 
risk of prejudice to plaintiff that would result from affirming 
the PTO's denial of his patent applications, and because the 
record could benefit from allowing the applicant a ''fair 
opportunity to meet those objections with evidence and argument," 
the Court finds that the Board erred in determining that the 
examiners' rejections established a prima facie case. 
C. What is the Remedy? 

Seizing on one sentence from Oetiker, plaintiff argues that 
the examiner's failure to establish a prima facie case, without 
jxiore, entitles Hyatt to automatic issuance of his patents. See 
Pi's. Reply at 4 (citing Oetiker for the proposition that "if the 
PTO fails to make its prima facie case, then ^without more the 
applicant is entitled to grant of the patent'"). However, 
plaintiff reads too much into Oetiker and appears to 
misunderstand the nature of the prima facie case. The prima 
facie case is a "purely procedural device" that allocates the 
burdens of production as between the examiner and the applicant. 
See Piaseckir 745 F.2d at 1471-72. The ultimate determination of 

See also 108B-F-1, 081; 108C-F-1, 013; 108D-F-1 , 722 . 
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patentability, however, must be made on the totality of the 

record.' In other words, the prima facie case is ^'a legal 

conclusion, not a fact.'' See id. at 1472; In re Rinehart, 531 

F.2d 1048, 1052 (C.C.P.A. 1976). As Judge Plager observed in his 

concurring opinion in Oetiker: 

the ultimate decision that must be made by the PTO in the 
examination process, and by this court on appeal, is not 
whether a prima facie case for rejection was made; the 
only question is whether, on the whole record, the 
applicant has met the statutory requirements for 
obtaining a patent. When a final rejection is described 
in terms of whether a prima facie case was made, that 
intermediate issue diverts attention from what should be 
the question to be decided. 

Oetiker, 977 F.2d at 1449. 

The Court agrees that the '^intermediate issue'' of the prima 

facie case has effectively diverted the attention of the parties 

and the Court from the actual underlying merits of plaintiff's 

patent applications. On this record, the Court cannot determine 

whether plaintiff is truly entitled to the issuance of a patent. 

In any event, this Court does not have the authority to direct 

the issuance of a patent, even where it concludes that the Board 

has erred as a matter of law. See Gould v. Quigg, 822 F.2d 1074, 

1079 (Fed. Cir. 1987) (noting that 35 U.S.C. § 145 only allows the 

district court to authorize , not direct, the Board to issue a 

patent on compliance with the requirements of law) . As the 

courts have frequently pointed out: 

we pass only on rejections actually made and do not 
decree the issuance of patents. After our decision in an 
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ex parte patent case, the Patent Office can always reopen 
prosecution and cite new references, in which limited 
sense our mandates amount to remands. 

In re Gould, 673 F.2d 1385, 1386 (CCPA 1982) (citing In re Fisher, 

448 F.2d 1406, 1407 (CCPA 1971)). Accordingly, the proper remedy 

in this case is not the automatic issuance of a patent, as Hyatt 

claims, but rather the Court must decide whether to remand the 

case to the PTO for further proceedings or proceed independently 

to a determination on the merits. 

This decision is influenced by the unique nature of cases 

under 35 U.S. C. § 145. Although it is often said that plaintiffs 

are entitled to de novo trials under § 145, these proceedings 

^'are not true or genuine trials de novo, " but rather have a 

^'hybrid nature. MacKay v. Quigg, 641 F. Supp. 567, 569 (D.D.C. 

1986). Because "the board's decision is the jurisdictional base 

for the suit, and the record before the office is the evidentiary 

nucleus,'' an action under § 145 ''is in essence a suit to set 

aside the final decision of the board.'' Fregeau v. Mossinghoff, 

116 F.2d 1034, 1037 (Fed. Cir. 1985); see also Gould, 822 F.2d at 

1076. Accordingly, it is important for district courts in § 145 

proceedings to have a well developed administrative record. See 

Mazzari, 323 F,3d at 1005 (noting that ''[a] decision by the PTO 

is reviewed on the administrative record of an agency hearing 

provided for by statute''); Fregeau, 776 F.2d at 1038 (''Clearly, 

the applicant does not start over to prosecute his application 
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before the district court unfettered by what happened in the 
PTO.''); see also Dickinson v. Zurko, 527 U.S. 150, 152 
(1999) (holding, in a § 141 case, that the PTO is an agency 
subject to the familiar constraints of the Administrative 
Procedure Act) . 

In this case, the parties' abstract legal dispute over the 
PTC s prima facie case has short-circuited the typical review 
process and left this Court without an adequate record. As a 
result, neither Hyatt nor the PTO have done the necessary work on 
the merits to enable this Court to effectively do its job under 
§ 145. Accordingly, an order setting aside the Board's decision 
and remanding the case to the PTO for further proceedings is in 
the interests of sound judicial administration. Courts have 
repeatedly found remands to the PTO appropriate in § 145 and 
other patent adjudication cases. See Alton, 76 F,3d at 1175-76 
(remanding to the PTO for further proceedings after finding that 
the examiner and Board erred as a matter of law in concluding 
that the applicant failed to rebut the prima facie case); In re 



This combination of agency review and trial-type 
proceedings under Section 145 raises an interesting question of 
the standards of review to be applied by a. district court. In 
Mazzari, 323 F.3d at 1005, the Federal Circuit held that where 
the parties choose not to supplement the record with new 
evidence, the Board's factual findings are reviewed under a 
"substantial evidence" standard. See id. If, however, the 
parties choose to present additional evidence, the district court 
would make de novo factual findings if the evidence is 
conflicting. Id. 
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Beaver, 893 F.2cl 329, 330 (Fed. Cir. 1989) (vacating the Board's 
decision for improperly grouping claims that were separately 
argued before the Board and remanding for decision on the merits 
of all the claims); In re Goulds 673 F.2d at 1386-87 (finding 
that ^'judicial economy dictates granting a remand'' where the PTO 
informed the court that "several new rejections on grounds not 
before us are waiting in the wings") . Furthermore^, the D.C. 
Circuit has held that courts should "abstain from consideration 
of an issue that has not been presented to the Patent Office." 
See DeSeversky, 424 F.2d at 859 (explaining the doctrine of 
exhaustion of administrative remedies in the § 145 context) . 
Because the parties have focused exclusively on the adequacy of 
the prima facie case^ they have failed to effectively address the 
underlying merits of Hyatt's patent applications. As in 
DeSeverskyf "the application of Patent Office expertise in the 
first instance may either obviate the need for judicial 
consideration, or illuminate the issues and facilitate the 
court's disposition." Id. at 859. A remand will also serve the 
"general policy of encouraging full disclosure to administrative 
tribunals," see id, at 859 n.5, by providing applicants with 
incentives to begin the interactive process of patent 
adjudication at the outset, rather than engaging in protracted 
legal battles over the sufficiency of the prima facie case. 
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D. Moving Forward 

The PTO understandably regards Mr. Hyatt and his numerous 

and complex patent applications as a significant burden and drain 

on its resources. See Defs. Reply at 3-4 (detailing the unusual 

number and complexity of Hyatt's patent applications pending 

before the PTO) . Nevertheless, plaintiff is entitled under the 

law to a fair hearing and determination of his rights to a patent 

under the laws of the United States. 5ee Beaver, 893 F.2d at 330 

(noting that "[t]he public responsibility of the Patent and 

Trademark Office requires attentive performance of all aspects of 

the patent examination function'') . However, plaintiff is 

cautioned that the PTO' s obligation to establish a prima facie 

case is not necessarily a high bar. See Alton, 76 F.3dat 1175 

(noting that "'the burden placed on the examiner varies, depending 

upon what the applicant claims"). The PTO's Manual of Patent 

Examining Procedure ("MPEP")^^ points out that: 

A simple statement such as Applicant has not pointed out 
where the new (or amended) claim is supported^ nor does 
there appear to be a written description of the claim 

limitation ^ ' in the application as filed.'' may be 

sufficient where the claim is a new or amended claim, the 
support for the limitation is not apparent, and applicant 
has not pointed out where the limitation is supported. 



The MPEP is used by the PTO as a guide in the examination 
process: "While the MPEP does not have the force of law, it is 
entitled to judicial notice as an official interpretation of 
statutes and regulations as long as it is not in conflict 
therewith.'' Molins PLC v. Textron, Inc., 48 F.3d 1172, 1180 n.lO 
(Fed. Cir. 1995) . 
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MPEP 2163 . 04 (I) (B) . Although the examiner has the initial burden 
to present evidence or reasons why the written description 
requirement is not satisfied, the patent applicant is not 
entitled to sit back and let an especially complex or confusing 
disclosure inure to his own benefit. See Purdue^ 230 F.3d at 
1326 ("'[Ojne cannot disclose a forest in the original 
application, and then later pick a tree out of the forest and say 
here is my invention.'') (citing In re Ruschig, 379 F.2d 990, 994- 
95 (C.C.P.A. 1967)). The applicant is in the best position to 
explain his invention, especially where the claims are unusually 
lengthy or complex. Therefore, it is not unreasonable to expect 
the applicant to assist the PTO (whose resources are, after all, 
finite) by specifically pointing out support in the original 
disclosure for newly added or amended claims. See MPEP 
§ 2163(11) (A) (3) (b) ("'when filing an amendment an applicant 
should show support in the original disclosure for new or amended 
claims'') . 

Plaintiff has made some efforts to streamline the 
presentation of his claims in the proceedings below. For 
example, following the Board's rejection of the '852 Application, 
plaintiff separated his claims into six categories and presented 
claim-by-claim arguments for the separate patentability of each 
appealed claim. See '852 Application Reply Brief, Exhibit 5, 
108-F-2,444 to 616. Although these efforts were ultimately 
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rejected as untimely, see ^852 Application, Decision on Request 
for Rehearing, 108-F-3,418 (noting that "a request for rehearing 
is not the proper vehicle to present such a showing for the first 
time") f they represent the types of measures that are not only 
possible on remand, but necessary to transform this patent 
adjudication into the interactive process it is intended to be. 
Accordingly, while the Court agrees that the PTO's prima facie 
case was not a model of clarity the first time around, the time 
has come to move past the current 'legal limbo and resolve the 
ultimate patentability of Hyatt's claims. On remand, the PTO 
should clearly articulate the perceived deficiencies in 
plaintiff's claims, and plaintiff should take every opportunity 
to provide evidence and argument to rebut those objections. 
Should this dispute eventually require further judicial 
intervention, at least the reviewing court will have the benefit 
of a fully developed record. 
IV. CONCLUSION 

For the reasons described above, defendant's Motion for 
Summary Judgment will be DENIED; plaintiff's Motion for Summary 
Judgment will be GRANTED IN PART with respect to the adequacy of 
the PTO's prima facie case and DENIED IN PART with respect to the 
relief requested; and this case will be REMANDED to the PTO for 
further proceedings consistent with this Memorandum Opinion. 

A separate Order accompanies this Memorandum Opinion. 
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Signed: Emmet G. Sullivan 

United States District Judge 
October 13, 2005 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 

Ex parte GILBERT P . HYATT 

Appeal No. 1994-3042 
Application No. 07/289,355 

HEARD: November 14, 2000. 

Before BARRETT, FLEMING, and BARRY, Administrative Patent Judges. 
BARRY, Administrative Patent Judge . 

DECISXON ON APPEAL 
This is a decision on appeal under 35 U.S.C. § 134 from the 
rejection of claims 11-21, We reverse. 

BACKGROUND 

The invention at issue is a broadly claimed system for 
registering, comparing, and outputting image data. The system 
includes an input source for acquiring an input image and a 
memory for storing a reference image. A registration processor 
registers the input image and reference image. A comparing 
processor compares the registered images with each other. 
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■Responsive to the comparison, an output device generates an 
output signal* 

Claims 11 and 13, which are representative for our purposes, 
follow: 

11. An image processing system comprising: 

a [sic] input device for acquiring an input image; 

a memory for storing a reference image; 

a registration processor for registering the input 
image and the reference image; 

a comparing processor for comparing the registered 
input image and reference image; and 

an output circuit for generating an output signal 
in response to the comparing of the registered input 
image and reference image by said comparing processor. 

13. The system as set forth in claim 11 above, further 
comprising an artificial intelligence processor for 
processing the output signal.^ 



^At oral hearing, the appellant was unable to identify a 
written description of the artificial intelligence processor in 
his specification (outside of the claim itself) . In addition, 
although he mapped some of the claimed elements to his Figure IC, 
(Appeal Br. at 3), the Figure shows no block labeled "artificial 
intelligence" or connected to the output device so as to receive 
the output signal. 
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The references relied on in rejecting 


the claims 


follow: 


Hobrough 


3,432,674 


Mar. 11, 


1969 


Hemstreet 


3,713,100 


Jan. 23, 


1973 


Nickel 


3, 905,045 


Sep. 9, 


1975 


Sacks et al. 


(Sacks) 4,736,437 

(effectively filed 


Apr. 5, 
Nov. 22, 


1988 
1982) . 



Claims 11-21 stand rejected under 35 U.S.C. § 103 as obvious 
over Sacks. Claims 11, 12, and 14-21 also stand rejected under 
§ 103 as obvious over Hemstreet in view of Hobrough. Claim 13 
also stands rejected under § 103 as obvious over Hemstreet in 
view of Hobrough further in view of Nickel. ' Rather than repeat 
the arguments of the appellant or examiner in toto , we refer the 
reader to the myriad briefs and answers for the respective 
details thereof. 



OPINION 

In deciding this appeal, we considered the subject matter on 
appeal and the rejection advanced by the examiner. Furthermore, 
we duly considered the arguments and evidence of the appellant 
and examiner. After considering the totality of the record, we 
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'are persuaded that the examiner erred in rejecting claims 11-21. 
Accordingly, we reverse. 



We begin by noting the following principles from 

In re Riickaert , 9 F.3d 1531, 1532, 28 USPQ2d 1955, 1956 

(Fed. Cir. 1993) . 

In rejecting claims under 35 U.S.C. Section 103, the 
examiner bears the initial burden of presenting a 
prima facie case of obviousness. In. re Oetiker . 
977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed. Cir, 
1992) .... "A prima facie case of obviousness is 
established when the teachings from the prior art 
itself would appear to have suggested the claimed 
subject matter to a person of ordinary skill in the 
art." In re Bell . 991 F.2d 781, 782, 26 USPQ2d 1529, 
1531 (Fed, Cir, 1993) (quoting In re Rinehart , 531 F.2d 
1048, 1051, 189 USPQ 143, 147 (CCPA 1976)), 

With these principles and finding in mind, we consider the 

examiner's rejections over Sacks and over Hemstreet, Hobrough, 

and Nickel, 



I. 



REJECTION OVER SACKS 



In rejecting claims 11-21 as obvious over Sacks, the 



examiner makes the following assertions. 



Sacks et al, disclose[s] ... a registration 
processor (comprising elements 10 and 18 in Fig, 1) 
registering the input image and the reference image 
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(these elements register the input and the reference 
images with respect to one another as they rotate the 
reference [image] until it is. registered . in alignment 
with the input image, thus meeting the claim 
recitation) ; a comparing processor (comprising element 
22 in Fig. 1) for comparing the registered input image 
and reference image (again, this limitation is met by 
Sacks et al., as element 22 compares the input image 
(from memory 20) with the reference image (from memory 
16) where the images have been registered with respect 
to one another, where the registration has been 
performed by elements 10 and 18. 

(Examiner's Answer at 3.) The appellant makes three arguments, 

which we consider seriatim . 



First, the appellant argues, "Sacks is predated ... by 
ancestor application Serial No. 06/663,094 filed on October 19, 
1984." (Appeal Br. at 7.) Sacks has an effective filing date of 
November 22, 1982. The appellant admits that U.S. Patent 
Application 06/663,094 ('094 Application) was "filed on October 
19, 1984." (Appeal Br. at 7 , ) Because the '094 Application was 
filed almost two years after Sacks *s effective filing date, we 
are not persuaded that the *094 Application predates Sacks. 



Second, the appellant argues, "Sacks is predated by ancestor 
application Serial No. 05/550,231 now Patent No. 4,209,843 filed 
on February 14, 1975 His argument relies on a copendency 
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chain constituted by the following prior patent applications, 

which have issued as patents, and the instant application: 

05/550,231 ('231 Application), which is now U.S. 
Patent 4,208,843 ('843 Patent) 

06/160,872 ('872 Application), which is now U.S. Patent 
4, 491, 930 

06/425,731 ('731 Application), which is now U.S. 
Patent 4,581,715 

06/849,243 ('243 Application), which is now U.S. Patent 
5, 410, 621. 

(Reply Br. at 4 . ) 

The appellant fails to show a continuing disclosure of the 
current subject matter of claims 11-21 throughout the chain. For 
the. instant application "to be entitled under 35 U.S.C. §120 to 
the filing date of an earlier application in the chain of 
applications it must be shown that as to the inventions, 

claimed there has been 'continuing disclosure through the chain 
of applications, without hiatus,'" Lemelson v. TRW, Inc. . 
760 F.2d 1254, 1266-67, 225 USPQ 697, 706 (Fed. Cir. 1985) 
(citing Tn re Schneider . 481 F,2d 1350, 1356, 179 USPQ 46, 50 
(CCPA 1973)). "[T]here has to be a continuous chain of copending 
applications each of which satisfies the requirements of §112 
with respect to the subject matter presently claimed." 
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Schneider , 481' F. 2d at 1356, 179 USPQ at 50 (citing In re 
deSeverskv . 474 F,2d 671, 177 USPQ 144 (CCPA 1973)). 

Here, the appellant attempts to show a disclosure of the 
limitations of claim 11 in the '843 Patent, which issued from the 
'231 Application. At the outset, we note that although he mapped 
the elements of the claim to Figure IC of the instant 
application, (Appeal Br, at 3), the appellant fails to identify a 
corresponding figure in the Patent that looks like Figure IC. 
Instead, he attempts to map elements of claim 11 to sundry 
portions of the Patent. 

"MT]he main purpose of the examination, to which every 
application is subjected, is to try to make sure that what each 
claim defines is patentable. fT1he name of the came is the claim 

Tn re Hiniker Co. . 150 F.3d 1362, 1369, 47 USPQ2d 1523, 

1529 (Fed. Cir, 1998) (quoting Giles S, Rich, The Extent of the 
Protection and Interpretation of C laims--American Perspectives, 
21 Int'l Rev. Indus. Prop, & Copyright L. 497, 499, 501 (1990)). 
With this principle in mind, we consider the appellant's attempt 
to show a disclosure of the following elements of claim 11: an 
image processing system, an image input device, a reference image 
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memory, a registration processor, a comparing processor, and an 
output circuit in the Patent, 



A. Image Processing System 



''[W]hen interpreting a claim, words of the claim are 
generally given their ordinary and accustomed meaning, unless it 
appears from the specification or the file history that they were 
used differently by the inventor." In re Paulsen , 30 F.3d 1475, 
1480, 31 USPQ2d 1671, 1674 (Fed. Cir. 1994) (citing Carroll 
Touch, Inc. V. Electro Mechanical Sys., Inc. , 15 F.3d 1573, 1577, 
27 USPQ2d 1836, 1840 (Fed. Cir. 1993)). Here, claims 11-21 
specify in pertinent part the following limitations: "[a]n image 
processing system . . . . " Because neither the specification nor 
the file history defines the terms "image" or "image processing" 
nor suggests that the appellants sought to assign a meaning to 
the term different from its ordinary and accustomed meaning,, that 
is the meaning we must give it. Those skilled in the art would 
have understood that an image is "[a] two-dimensional 
representation of a scene." The New IEEE Standard Dictionary of 
Electrical and Electronics Terms 617 (5th ed. 1993) (copy 
attached) . They also would have understood that image processing 
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'is ''"[t]he manipulation of images by a computer." Id. at 618 
(copy attached) . In view of this understanding, the limitations 
recite a computer for manipulating a two-dimensional 
representation of a scene. 

The appellant fails to show a disclosure of the. limitations 
in the *843 Patent- Attempting to show such a disclosure, he 
cites the following portions of the Patent: "columns 1: 33-38, 
34:35-37, 39:54-56, and 76:58-62; system 500 in Figs. 5A-5B and 
columns 56:38-76:36; system 600 in Fig 6D and columns 83:65- 
106:36 and CRT display in Fig. 6H and columns 114:54-116:15'...." 
(Appeal Br. at 7 . ) At the outset, we note the examiner's 
uncontested finding that "the only patent that contained any 
reference to 'image processing' or an 'image processor' was 
Patent Number 4,954,951." (Supplemental Examiner's Answer at 
10.) For our part, we find that the application corresponding to 
U.S. Patent No. 4,954,951 ('951 Patent) is not even in the 
appellant *s aforementioned chain of applications. With these 
findings in mind, we consider portions of the '843 Patent cited 
by the appellant. 
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Rather than relating its invention to image processing, the 
'843 Patent explains that the "invention relates to signal 
processing arrangements and, in particular, to digital filtering 
arrangements," Col, 1, 11. 35-38, Figures 5A and SB of the '843 
Patent merely depict "correlator and compositor operations 
Col, 4', 11, 44-45, Similarly, Figure 6D simply "shows a detailed 
control logic and correlator arrangement Col. 4, 11. 58- 

60. The appellant does not show that the correlator, compositor, 
and correlator operations constitute a computer for manipulating 
a two-dimensional representation of a scene. 

The '843 Patent mentions that "[f]iltered signals 117 may be 
provided to output device 118 which may include a CRT display 
...", col. 34, 11. 36-37, and adds that "[i]n an acoustic imaging 
system, output devices 118 may include .a CRT display for 
displaying acoustic images ,,.." Col. 39, 11, 54^56, The Patent 
reveals that "[pjroduct signal 612 .., may be used to update 
signal samples . , . for a memory output device or to modulate the 

Z-axis signal of a CRT display " Col, 76, 11. 58-62. The 

Patent generally discusses "an output display arrangement . . . ", 
col. 114, 11. 55-57, and specifically "shows a- CRT display 
arrangement," Col. 4, 1. 65 (describing Fig. 6H.) Because 
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' merely displaying data on a CRT or storing data in a memory does 
not rise to the level of manipulating a two-dimensional 
representation of a scene, even if the data represent acoustic 
images, we are not persuaded that the '843 Patent discloses the 
limitations of "[a]n image processing system 

B. Image Input Device 

Claims 11-21 further specify in pertinent part the following 
limitations: "a [sic] input device for acquiring an input image 
Accordingly, the limitations require inputting an image. 
The appellant fails to show a disclosure of the limitations in 
the '843 Patent. Attempting to show such a disclosure, he cites 
the following portions of the Patent: "elements 510-511 in 
Fig 5A; element 623 in Fig 5D [sic] and column 85:7-11 
(Appeal Br. at 7 , ) 

At the outset, we note the examiner's uncontested finding 
that "only patent number 4,954,951 had any extensive discussion 
of actual image data or any processing of the images. The other 
three references only had a brief ... mention of including 'a CRT 
display for displaying acoustic images' (Supplemental 
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Examiner *s Answer at 11.) We recall our finding that the 



application corresponding to the *951 Patent is not in the 
appellant's aforementioned chain of applications. With these 
findings in mind, we consider portions of the '843 Patent cited 



Step 510 of Figure 5A of the '843 Patent depicts "ENTER[ING] 
ROUTINE." The routine is "[t]he software embodiment of the 
correlator algorithm Col. 59, 11. 34-35. Accordingly, the 

Step does not input any data, let alone an image.. Step 511 of 
the same Figure portrays "LOAD[ING] PILOT SAMPLES INITIALIZE: 
SAMPLE 0=>L PILOT 0=>Jo." The appellant fails to explain how the 
Step inputs an image. Figure 5D is absent from the Patent, 
Although the Patent mentions that " [a] trace signal sample T^ may 
be accessed in real-time as it, becomes available for processing 
with squaring amplifier 623," col, 85, 11. 7-11, the appellant 
does not show that the trace signal sample is an image. 
Accordingly, we are not persuaded that the '843 Patent discloses 
the limitations of "a [sic] input device for acquiring an input 
image , . . . " 



by the appellant. 
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C. Reference Image Memory 



Claim 11 further specifies in pertinent part the following 
limitations: "a memory for storing a reference image 
Accordingly, the limitations require storing a reference image. 
The appellant fails to show a disclosure of the limitations in 
the '843 Patent. Attempting to show such a disclosure, he cites 
the following portions of the Patent: "element 511 in Fig 5A; 
element 542 in Fig 5B and column 73:44-73:64; P-ROM 625 in Fig 5D 

and columns 84:42-45, 85:11-12, and 90:66-91:21 " (Appeal 

Br. at 7, ) 

At the outset, we recall the examiner's uncontested finding 
that "only patent number 4,954,951 had any extensive discussion 
of actual image data or any processing of the images. The other 
three references only had a brief ... mention of including 'a CRT 
display for displaying acoustic images ...," (Supplemental 
Examiner's Answer at 11.) We also recall our finding that the 
application corresponding to the '951 Patent is not in the 
appellant's aforementioned chain of applications. With these 
findings in mind, we consider portions of the '843 Patent cited 
by the appellant. 
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' As mentioned regarding the image input device. Step 511 of 
Figure 5A of the '843 Patent portrays "LOAD[ING] PILOT SAMPLES 
INITIALIZE: SAMPLE 0=>L PILOT 0=>Jo." As also aforementioned, 
the appellant fails to explain how the Step inputs an image. His 
citation of the same Step as also disclosing the storing of a 
reference image is obfuscating; he fails to' explain how the Step 
inputs an image or stores a reference image or both. 

Step 542 in Figure 5B of the Patent depicts "ACCESS [ING] Pj, 
Tl." The Patent mentions that "signal samples such as the pilot 
signal samples Pj, ... may be accessed from a ... memory . . . . " 
Col. 73, 11. 44-64, It reveals that "[p]ilot signal Pj may be 
accessed from P-ROM 625 col. 85, 11, 11-12; describes 

"selecting the appropriate pilot signal sample Pj from P- 
ROM 625", col. 84, 11. 42-45; and explains that "P-ROM 625 may be 
accessed ... to define sequential samples Pj of the pilot signal 
Col. 90, 11. 66-68, Because the appellant does not show 
that the pilot signal samples comprise an image, let alone an 
image used for reference, we are not persuaded that the '843 
Patent discloses the limitations of "a memory for storing a 
reference image . , , . " 
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D. Registration Processor 



Claims 11-21 further specify in pertinent part the following 

limitations: "a registration processor for registering the input 

image and the reference image At oral hearing, the 

appellant admitted that he did not define the term registration 

in his specification. Instead, he adopted the following 

definition of registration, which was provided by the examiner. 

*' [R] egistration" is an image processing technique that 
involves *the manipulation of one or both of the input 
and reference images by a particular process, including 
rotation, translation and scaling of the image data so 
that the two images are aligned to one another in 
space, size and orientation. Also, the term 
"registration" has particular meaning in the image 
processing art, and this meaning is more than simple 
"synchronization" and is actually more in line with the 
processes recited in claims 15-21. 

(Supplemental Examiner's Answer at 15.) According to the 

definition, the limitations require more than synchronization. 

The limitations instead require manipulating the input image, the 

reference image, or both, by a particular process including 

rotation, translation, and scaling so that the two images are 

aligned in space, size, and orientation. 
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The appellant fails to show a disclosure of the limitations 
in the '843 Patent. Attempting to show such a disclosure, he 
refers to the Patent's "synchronizing (Appeal Br. at 7 , ) 

Specifically, he cites the synchronizing "with elements 501-503, 
512, 518, 520, 525, and 527 in Fig 5A and columns 58:7-58:43 and 
61:25 et seq; elements 540, 544, 546, and 548 in Fig 5B and 
column 74:14 et seq; element 624, counters 615-619, signal NXT, 
and signal CRT SYNC in Fig 5D and columns 84:9-41, 85:49-86:12, 
and 86:29 et seq " (Id^ at 8.) 

At the outset, we note the examiner's uncontested finding 
that the '843 Patent omits "the term * registration .' " 
(Supplemental Examiner's Answer at 11.) We also note the 
examiner's uncontested finding the three other reviewed patents 
use the term " only in a mention of a related application that 
uses this word in the title. There is no other mention of any 
registration. Nor is there any mention in any of the references 
of the term 'registering'." f Id. ) We observe that because the 
appellant has not shown a disclosure in the '843 Patent of an 
input image or a reference image as aforementioned, the Patent 
cannot disclose registration of the two images. With these 
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findings and observation in mind, we consider portions of the 
■843 Patent cited by the appellant. 



The '843 Patent mentions that "[t]he flow diagram set forth 

in FIG. 5A represents a real-time correlation algorithm for a 

plurality of input trace signals processed in a time-shared 

manner. A plurality of iterative loops are provided to process 

each sample for each trace signal " Col. 58, 11. 7-11. The 

Patent adds the following description. 

Inner loop 503 iteratively processes a particular trace 
signal sample T^n with each of the pilot signal samples 
Pj to update the output signal samples for the 
particular channel N. Middle loop 502 sequences across 
a plurality of trace signal channels N to obtain a 
trace signal T^ from each of the plurality of trace 
signals for a substantially constant sample time; 
wherein each spacial-domain -sample across the array of 
trace signals is iteratively processed with the 
appropriate pilot signal samples Pj^ with inner 
loop 503. 

Col. 58, 11. 13-22. In addition, it adds the following 
explanation. 

The correlation program may be synchronized with 
the input trace signal, where synchronization may be 
performed with a sync pulse tested in operation 512. 
If a sync pulse is not detected, the program may loop 
back around test 512 as a delay until a sync pulse is 
detected. When a sync pulse is detected in operation 
512, the program will branch to outer loop routine 501 
to process the trace signal samples. In one 
embodiment, the sync pulse may be received as a 
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discrete input (DI) detected with a skip-on-discrete 
(SD) instruction in operation 512. If the discrete 
sync pulse is not detected, the program will execute a 
transfer (TR) instruction following the SD-instruction 
which will loop back along the NO path to wait for a 
sync pulse. If a sync pulse is detected with an SD- 
instruction, the program will skip over the transfer 
instruction and follow the YES path to commence with 
the processing of trace signal samples. 

Col. 61, 11. 26-33. The appellant fails to show that 

synchronizing the correlation program with the input trace signal 

constitutes registering the input image and the reference image. 

The claimed limitations require more than synchronization. 

The '843 Patent also mentions testing a K-parameter "to see 
if K = Kmax Col, 74, 11. 14-15. The appellant's reliance 

on the testing is unclear. . Although the Patent teaches that "[a] 
synch signal may be used to initiate a correlation operation, " 
col. 84, 11. 25-26; that " [c] orrelation may be initiated with a 
synch pulse to AND-gate 638, at 11. 25-26; and that "[t]he 

synch signal initiates a correlation operation," col. 86, 
11. 1-2, the appellant fails to show that initiating a 
correlation program is tantamount to registering the input image 
and the reference image. Again, the claimed limitations require 
more than, synchronization. Accordingly, we are not persuaded 
that the '843 Patent discloses the limitations of "a registration 
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processor for registering the input image and the reference image 



E. Comparing Processor 

Claims 11-21 further specify in pertinent part the following 
limitations; "a comparing processor for comparing the registered 
input image and reference image At oral argument, the 

appellant explained that the input image and reference image are 
compared to each other. Accordingly, the limitations require a 
comparing processor for comparing the registered input image and 
reference image with each other. 

The appellant fails to show a disclosure of the limitations 
in the *843 Patent. Attempting to show such a disclosure, he 
refers to the Patent's "correlator processor (Appeal Br. 

at 8.) Specifically, he cites "element 517 in Fig 5A and 
columns 58:7 et seq and 61:9-24; element 543 in Fig 5B and 
columns 73:65 et seq; and element 626 in Fig 5D and columns 84:6 
et seq and 91:53-94:3 " (Id^) 
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' At the outset, we note the examiner's uncontested finding 
that "[wjhile 'comparing' and 'correlation' are similar 
processes, they are not the same (Supplemental Examiner's 

Answer at 16,) We observe that because the appellant has not 
shown a disclosure in the '843 Patent of an input image, a 
reference image, or registration of the two images as 
aforementioned, the Patent cannot, compare the two registered 
images. With this findings and observation in mind, we consider 
portions of the '843 Patent cited by the appellant . 

As aforementioned, the '843 Patent describes a correlation 
algorithm including a plurality of iterative loops. Cols. 58, 
51, and 84. The appellant fails to explain the algorithm shows a 
comparing processor for comparing the registered input image and 
reference image with each other. In describing its Figure 5B, 
the Patent teaches "adding the product Tl*Pj to the sample as 
shown in the operation 543." Col, 73 11. 67-68. It is unclear 
how this addition and multiplication constitutes a comparing. 

Although the '843 Patent mentions that " [e] xclusive-OR 
circuit 626 compares a trace signal sample with a pilot signal 
sample Pj/' col. 91 11. 53-54, the circuit is not a processor. 
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The appellant also fails to show that comparing the trace signal 
sample with the pilot signal sample is tantamount to comparing 
the registered input image and reference image with each other. 
Accordingly, we are not persuaded that the '843 Patent discloses 
the limitations of "a comparing processor for comparing the 
registered input image and reference image 

F. Output Circuit 

Claims 11-21 further specify in pertinent part the following 
limitations: "an output circuit for generating an output signal 
in response to the comparing of the registered input image and 
reference image by said comparing processor." Accordingly, the 
limitations require generating an output signal responsive to the ' 
comparing of the registered input image and reference image by 
the comparing processor. 

The appellant fails to show a disclosure of the limitations 
in the '843 Patent. Attempting to show such a disclosure, he 
cites "elements 525-526 in Fig 5A; signals UPD to CRT Z-AXIS and 
NXT CRT SYNC in Fig 5D [sic] and column 85:30-48 and CRT 
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circuitry in Fig. 6H and columns 158:49-161:60 .\ . . " (Appeal Br. 
at 8 . ) 

At the outset., we observe that because the appellant has not 
shown a disclosure in the *843 Patent of an input image, 
a reference image, registration of the two images, or comparison 
of the two registered images, the Patent cannot perform any 
operations responsive to the comparing of the registered input 
image and reference image. With this observation in mind, we 
consider portions of the '843 Patent cited by the appellant. 

Step 525 of Figure 5A of the '843 Patent depicts testing 
whether L=Lmax; Step 52 6 of the same Figure shows "EXIT(ING] 
ROUTINE." The routine is "[t]he software embodiment of the 
correlator algorithm Col. 59, 11. 34-36. Accordingly, the 

Steps do not output any signal. As mentioned regarding the input 
device, furthermore. Figure 5D is absent from the Patent. 

The Patent mentions that "[o]utput signal samples are 
accessed from Z-RAM", col, 85, 1, 30. It also mentions "[t]he 
use of a CRT display for the output device", col. 158, 11, 64-65, 
and "shows a CRT display arrangement" in its Figure 6H. Col. 4, 
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1. '65, The appellant does not show that the data are displayed 
or accessed, however, in response to the comparing of a 
registered input image and reference image. Similarly, he fails 
to show that the update command' signal (UPD) generated by the 
Patent's Z-counter 613 or the NXT CRT SYNC signal generated by K- 
counter 619 are generated responsive to the comparing of a 
registered input image and reference image. Accordingly, we are 
not persuaded that the *843 Patent discloses the limitations of 
"an output circuit for generating an output signal in response to 
the comparing of the registered input image and reference image 
by said comparing processor." 

In addition to finding his attempt to show a disclosure of 
the elements of claim 11 in the '842 Patent unpersuasive, we note 
that the appellant does not attempt, to show a disclosure of the 
limitations of claim 11 in either the '872 Application, the '731 
Application, or the '243 Application. We also note that he 
further neglects to attempt to show a disclosure of the 
limitations of claims 12-21 in any of the prior applications. 
For the foregoing reasons, we are not persuaded that the instant 
application is entitled to the filing date of either the '231 
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Application, the '872 Application, th*e '731 Application, or the 
' 243 Application. 

Third, the appellant argues, "Sacks teaches reading out or 
searching of a scan line ... not' the claimed comparing, of 
images." (Reply Br. at 8.) As mentioned regarding the second 
argument, claims 11-21 specify in pertinent part the following 
limitations; "a comparing processor for comparing the registered 
input image and reference image; an output circuit for generating 
an output signal in response to the comparing of the registered 
input image and reference image by said comparing processor," 
Accordingly, the limitations require a comparing processor for 
comparing the input image and the reference image after the 
images have been registered and an output circuit responsive to 
the comparison of the registered images. 

The examiner fails to show a suggestion of the limitations 
in the prior art. Sacks discloses "a high speed pattern 
recognizer . . . for storing a known scene and then searching an 
unknown scene to determine the coordinates of the best possible 
match in the shortest period of time," Col. 1, 11. 9-13. In 
other words, the pattern recognizer performs image registration 
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of "the known and unknown scenes. Although the pattern recognizer 
"continuously compares the video information from the scene being 
searched from video memory 20 against the stored data from the 
reference memory 16," col. 6, 11. 40-43, the comparison is not 
performed after the video information and the stored data have 
been registered. To the contrary, the comparison is part of its 
overall image registration. 

The reference teaches that "[p]attern recognizers have wide 
applicability in industry in such diverse fields as automatic 
alignment, dnspection, manufacturing, counting and 
identification, just to name a few. The pattern recognizer has 
the ability to automatically recognize and inspect parts and 
control remote manufacturing operations and without the need of 
human intervention." Col. 1, 11. 14-20. Although this teaching 
suggests application of Sack's patten recognizer to diverse 
fields, the examiner does not propose combining Sacks with a 
reference that teaches performing a comparison and an output 
responsive to a registration. 

Because Sacks performs comparison as part of its overall 
image registration, we are not persuaded that teachings from the 
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prior art would have suggested the limitations of "a comparing 
processor for comparing the registered input image and reference 
image; an output circuit for generating an output signal in 
response to the comparing of the registered input image and 
reference image by said comparing processor." Therefore, we 
reverse the rejection of claims 11-21 as obvious over Sacks. We 
end by considering the examiner's rejections over Hemstreet, 
Hobrough, and Nickel. . 

II. REJECTION OVER HEMSTREET, HOBROUGH, AND NICKEL 



The examiner concludes "it would have been obvious ... to 
perform the various registration processes of Hobrough in the 
system of Hemstreet because of the conventionality of performing 
registration of two images with respect to .one another (which is 
performed by both references) and because Hemstreet already 
recognizes the desirability and necessity of assuring that the 
two sets of image data are registered for proper comparison 
processing and for properly determining if the two images are the 
same," (Supplemental Examiner *s Answer at 4-5.) The appellant 
argues, "this new 35 USC 103 rejection is clearly based upon 
improper hindsight, guided by the instant disclosure and claims 
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and not by motivation in the prior art," (Supplemental Reply Br. 
at 3.) 

As mentioned regarding the rejection over Sacks, claims 11- 
21 specify in pertinent part the following limitations: "a 
registration processor for registering the input image and the 
reference image Accordingly, the claims require 

registering an input image and a reference image. 

The examiner fails to show a suggestion of the limitations 
in the prior art. ''Obviousness may not be established using 
hindsight or in view of the teachings or suggestions of the 
inventor.'' Para-Ordnance Mfa. v. SGS Import ers Int'l. 73 F.3d 
1085, 1087, 37 USPQ2d 1237, 1239 {Fed. Cir. 1995) (citing 
W.L. Gore & Assocs . , Inc. v. Garlock. Inc.. 721 F.2d 1540, 1551, 
1553, 220 USPQ 303, 311, 312-13 (Fed. Cir. 1983)). "It is 
impermissible to use the claimed invention as an instruction 
manual or 'template' to piece together the teachings of the prior 
art so that the claimed invention is rendered obvious." 
In re Fritch , 972 F.2d 1260, 1266, 23 USPQ2d 1780, 1784 (Fed. 
Cir, 1992) (citing Tn Gorman . 933 F.2d 982, 987, 18 USPQ2d 
1885, 1888 (Fed. Cir. 1991)). "MT]he question is whether there 
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is ' something in *the prior art as a whole to suggest the 
desirability, and thus the obviousness, of making the 
combination.''' In re Beattie . 974 F.2d 1309, 1311-12, 24 USPQ2d 
1040, 1042 (Fed. Cir. 1992) (quoting Lindemann Maschinenf abrik 
GMBH V. American Hoist & Derrick Co. . 730' F.2d 1452, 1462, 
221 USPQ 481, 488 (Fed. Cir. 1984)). 

Here, Hemstreet addresses "comparison of a sample with one 
or many patterns already recorded in [a] memory device 
Col. 4, 11. 7-9. The examiner admits that the reference "does 
not explicitly address" (Supplemental Examiner's Answer at 3) 
"the limitation in claim 11 directed to 'a registration processor 
for registering the input image and the reference image' 
( Id. ) Although Hemstreet mentions that its "scanning beam must 
be kept in accurate synchronism with the rotation of the magnetic 
drum," col. 9, 11. 2-4, the examiner further admits, "the term 
•registration' ... is more than simple 'synchronization' 
(Supplemental Examiner's Answer at 15,) 

Although Hobrough teaches "automatic registration of 
photographic images," col. 3, 11. 49-50, the examiner fails to 
identify a sufficient suggestion to add the automatic 
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registration of Hobrough to the- system of Hemstreet. There is no 
evidence that the sample and the patterns to be compared in 
Hemstreet are misregistered so as to benefit from registration. 
To the contrary, the "letter S and the numeral 5 to be compared 
with each other," col. 8, 11. 43-45, appear to feature the same 
scaling and rotation. See Fig. 7. 

Relying on Nickel to show a '"general purpose computer'" 
(Supplemental Examiner's Answer at 8), the examiner fails to 
allege, let alone show, that the reference cures the deficiency 
of Hemstreet and Hobrough. ^ Because there is no evidence that 
registration would have been desirable in Hemstreet, we are not 
persuaded that teachings from the prior art would have suggested 
the limitations of "a registration processor for registering the 

input image and the reference image " Therefore, we reverse 

the rejection of claims 11, 12, and 14-21 as obvious over 
Hemstreet in view of Hobrough is reversed and the rejection of 
claim 13 as obvious over Hemstreet in view of Hobrough further in 
view of Nickel. 

^At oral hearing, the examiner invited the Board to consider 
Nickel as an anticipatory reference. No such rejection, however, 
is before us. We leave it to the examiner to decide whether to 
make an anticipation rejection based on the reference. 
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CONCLUSION 



In summary, the rejection of claims 11-21 under 35 U.S.C. 
§ 103 as obvious over Sacks is reversed. The rejection of 
claims 11, 12, and 14-21 under § 103 as obvious over Hemstreet in 
view of Hobrough is also reversed. In addition, the rejection of 
claim 13 under § 103 as obvious over Hemstreet in view of 
Hobrough further in view of Nickel is reversed. 
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REVERSED 



MICHAEL R. FLEMING 
Administrative Patent Judge 
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BARRETT, Administr af.ive Patent Judae. concurring. 

I join the opinion' authored for the Board by Administrative 
Patent Judge (APJ) Barry. In my opinion, the claimed subject 
matter is not patentable, but I agree with APJ Barry that the 
Examiner's rejections fail to establish a prima facie case of 
obviousness over the prior art and that it is not our 
responsibility to make rejections in the first instance. I write 
separately to state my views on several issues I consider 
important, and to provide guidance to the Examiner. 

No shift in inventions is allowed . ■ 

There are 93 continuations of the present application, all 
filed before June 8, 1995. Any patent issued on these applications 
will have a 17 year term from the date of grant, since it is 
greater than 20 years from date of filing. 35 U.S.C. §§ 154(a) (2), 
154(c). Appellant has a duty to maintain a clear line of 
demarcation between the inventions in these various applications. 
See 37 CFR § 1.78(b); Manual of Patent F xaminino Procedure § 822 
(7th ed.. Rev. 1, Feb. 2000). The present invention is directed to 
registration of an input image with a reference image followed by 
comparison of the registered image input image and the reference 
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image. The present application may not be amended to shift to 
another invention. 

The invention 

Appellant refers to figure IC for a block diagram of the image 
processing system (Brief, p. 3). While I have not reread the 
specification several times, as would be needed to glean every 
detail, it seems to me that the claimed invention is best described 
at pages 493-502 of the specification. 

Level of skill in the art 

The references are generally the best and only evidence of the 
level of ordinary, skill in the art. Tn re Qelpich, 

579 F.2d 86, 91, 198 USPQ 210, 214 (CCPA 1978) ("the PTO usually 
must evaluate both the scope and content of the prior art and the 
level of ordinary skill solely on the cold words of the 
literature"); Tn r^. r.PAC Inc. . 57 F.3d 1573, 1579, 35 USPQ2d 1116, 
1121 (Fed. Cir. 1995) (the Board did not err in adopting the 
approach that the level of skill in the art was best determined by 
the references of record) . 

Obviousness is determined through the eyes of one of ordinary 
skill in the art. 35 U.S.C. § 103(a). One of ordinary skill in 
the art must be presumed to know something about the art apart frorr 
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what the references expressly disclose. In re Jacoby , 

309 F.2d 513, 516, 135 USPQ 317, 319 (CCPA 1962); In re Oetiker , 

977 F.2d 1443, 1447-48, 24 USPQ2d 1443, 1446-47 (Fed, Cir, 1992) 

(Nies, C.J., concurring). Skill in the art must be presumed. 

In re Sovish , 769 F.2d 738, 743, 226 USPQ 771, 774 (Fed. Cir, 

1985) . I find, based on the references, that the level of ordinary 

skill in the image processing and pattern recognition art was high 

at the time the invention was made. Therefore, it is fair to infer 

that operations described in a reference could have been 

implemented by one having ordinary skill in the art. 

The hypothetical person of ordinary skill does not have to be 
a single, real person, but may be a person skilled in several arts 
related to the invention, such as pattern recognition and computer 
programming. Cf^ In re Naauin , 398 F.2d 863, 866, 158 USPQ 317, 
319 (CCPA 1968) (discussing enablement, which is judged by the 
person ordinary skill: "When an invention, in its different 
aspects, involves distinct arts, that specification is adequate 
which enables the adepts of each art, those who have the best 
chance of being enabled, to carry out the aspect proper to their 
specialty."); In re Brown , 477 F.2d 946, 950, 177 USPQ 691, 694 
(CCPA 1973) (standard is person skilled in both art of navigation 
systems and art of programming digital computers) . 
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Official Notice 

Official Notice-^ maiy be considered related to the findings of 
content of the prior art (what was known in the art) and/or the 
level of ordinary skill in the art (the abilities of one of 
ordinary skill in the art) . Official Notice should not be used 
except where the proposition at issue is supported by common 
knowledge or capable of unquestionable demonstration. See 
In re Knapp-Monarch Co. , 296 F.2d 230, 232, 132 USPQ 6, 8 (CCPA 
1961). See also In re Cofer . 354 F.2d 664, 668, 148 USPQ 268, 
271-72 (CCPA 1966). Cf. In re Evnde , 480 F.2d 1364, 1370, 
178 USPQ 470, 474 (CCPA 1973) (court will not take judicial notice 
of the state of the art) . "Assertions of technical facts in areas 
of esoteric technology must always be supported by citation to some 
reference work recognized as standard in the pertinent art . . . 
In re Ahlert , 424 F.2d 1088, 1091, 165 USPQ 418, 420 (CCPA 1970); 
accord In re Pardo . 684 F,2d 912, 917, 214 USPQ 673, 677 (CCPA 
1982) . For a discussion of Official Notice, which is informative, 
but is not formally citeable (because it is designated as 



^ The Examiner take "Judicial Notice" of certain facts. 
See Examiner *s Answer, pp. 4 and 5. "Judicial Notice" is for the 
courts; "Official Notice" is used by administrative agencies, 
such as the U.S. Patent and Trademark Office, 
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unpublished), see In re Sun , 31 USPQ2d 1451, 1454-55 (Fed. Cir. 
1993) ( unpublished ) . 

I believe the Examiner should provide a reference instead of 
relying on Official Notice. While I agree that artificial 
intelligence, spatial filters, and registration processes per se 
were known, as asserted by the' Examiner at pages 4-5. of the 
Examiner's Answer, these are technical facts .that are not within 
common knowledge. Our reviewing court, the U.S. Court of Appeals 
for the Federal Circuit, has no way of verifying those facts from 
the record; our assertions are not evidence. In addition, that a 
fact, may be well known, and, therefore, susceptible to a finding of 
Official Notice, does not itself provide the motivation for the 
combination. For example, just because artificial intelligence was 
a known concept in the art, as stated in the Final Rejection (Paper 
No. 12, p. 4), does not provide the motivation to use an artificial 
intelligence processor as recited in claim 13. On the other hand, 
given the broad disclosure of using an artificial intelligence 
processor, a general teaching of using an artificial intelligence 
processor in pattern recognition would provide the necessary 
motivation for use in the implied pattern recognition environment 
of the claims. Similarly, a general teaching of comparing using a 
spatial filter in a pattern recognition environment would provide 
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the necessary motivation for the spatial filter of claims 15 and 
16. 

Consider Appellant's disclosure 

The Examiner should consider Appellant's disclosure in 
determining such issues as enablement of references, the level of 
skill in the art, the known content of the prior art, and the 
amount of evidence needed to establish the obviousness of the. 
claimed subject matter imitations. A reference need not provide 
any more detail than applicant's specification. That is, where the 
reference's disclosure is of comparable scope to Appellant's 
disclosure, it must be assumed that, a person of ordinary skill in 
the art possessed the necessary materials, equipment, knowledge, 
and design skills to make and use the claimed subject matter or 
Appellant's own specification would be non-enabling. See 
In re Epstein . 32 F.3d 1559, 1568, 31 USPQ2d 1817, 1823 (Fed. Cir. 
1994) ("Rather, the Board's observation that appellant did not 
provide the type of detail in his specification that he now argues 
is necessary in prior art references supports the Board's finding 
that one skilled in the art would have known how to implement the 
features of the references and would have concluded that the 
reference disclosures would have been enabling."); In re Fox . 
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471 F.2d 1405, 1407, 176 USPQ 340, 341 (CCPA 1973) (appellant' s 
specification "assumes anyone desiring to carry out the process 
would know of the equipment and techniques to be used, none being 
specifically described"); Constant v. Adva nced Micro-Devices. Inc.. 
848 F.2d 1560, 1569, 7 USPQ2d 1057, 1063 (Fed. Cir. 1988) ("The 
disclosure in Exhibit 5 is at least of the same level of technical 
detail as the disclosure in the '491 patent. If disclosure of a 
computer program is essential for an anticipating reference, then 
the disclosure in the '491 patent would fail to satisfy the 
enablement requirement of 35 U.S.C. § 112, First f."). 

A concrete, example of the ..principle in the preceding paragraph, 
is the recitation of "an artificial intelligence processor for 
processing the output signal" in claim 13. At the oral hearing, 
the Examiner provided a listing of all occurrences of the term 
"artificial intelligence" in the specification: pages 22, 30, 64, 
493, and 495. These portions of the specification say no more than 
that the processed information can be routed to an artificial 
intelligence processor (page 22) or can be used .in artificial 
intelligence applications (page 493), without any details of the 
artificial intelligence processor, its operation, or construction. 
Thus, it is only necessary to find an artificial intelligence 
processor in combination with some sort of image matching system. 
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e.g., robot vision, inspection, etc., to meet this limitation. The 
Examiner correctly notes that the term "artificial intelligence" is 
broad. In my opinion, almost any kind of decision-making or 
recognition algorithm could be broadly considered a form of 
artificial intelligence. 



Prior art 

As a result of a limited prior art search, I bring the 
following references to the attention of the Examiner and 
Appellant. Copies are attached. 

Nagy, niaital Tmaae-Prnrp.ssina Activities in Remote Sensing 
for Earth Rp>.sources , Proc. IEEE, Vo.l .. 60 ,. October 1972, 
pp. 1177-1200, reprinted in Machine Recognition of Patterns 
(Ashok K. Agrawala ed., IEEE Press 1976), pp. 381-404 (page 
references will be to pages of reprint) (library call number 
Q 327 M3) . 

Anuta (Anuta I), niaital Rp.ai strat ion of Multispectral Video 
Imaaerv , SPIE Journal, Vol. 7, No. 6, Sept. 1969, pp. 168-175 
(copy attached) . 

Anuta (Anuta II), Spatial R f^aistration of Multispectral and 
Mnli-iff^mnoral niaital I manf^rv Using Fast Fonrier Transform 
Techniques . IEEE Trans. Geo. Elec, Vol. GE-8, No. 4, October 
1970, pp. 353-368. 

Fu et al. (Fu), Informati on Proces-'^ii na of Remotely Sensed 
Aaricultural Data . Proc. IEEE, Vol. 57, No. 4, April 1969, 
pp. 639-653. 
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Claim 11 calls for registration of an input image with a 

reference image followed by comparison of the registered image 

input image and the reference image. Nagy discloses (p, 390) : 

The need for exact (element-by-element) superimposition of two 
images of the same scene upon one another arises in the 
preparation of color composites, chronological observations, 
and sensor-to-sensor comparisons. The spatial, temporal, and 
spectral aspects of image congruence are discussed in 
[3 [Anuta I] ] . 

Nagy discusses digital registration of an input image with a 
reference image by performing a transformation T (p. 391) , 
including translation, rotation, and scaling (p. 392) . Known image 
transforms for registration of one image with another are further 
taught in Hobrough, figure 1. "The desired output from the 
registration process is a spatially coincident set of digital 
pictures." Anuta I, p. 169. The digital pictures can represent 
multispectral scanner data (Anuta I, p. 169) and/or multitemporal 
data (Anuta II, p. 354). Anuta I and Anuta II disclose correlation 
techniques to register the digital images. Anuta I and Anuta II 
describe that spatially registered images are used for analysis 
purposes as described in Fu (Fu is reference 3 in Anuta I and 
reference 1 in Anuta II) . 

Fu discloses analysis of registered multispectral image data 
for crop recognition. Each image corresponds to a spectral band, 
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where the spectral band is called a "feature"; see p. 642 for the 
correspondence between feature numbers and spectral bands. 
Experiment 1 describes using features no. 2, no. 9, and no. 12 to 
perform a four-class classification analysis. The images may be 
visualized as shown in figure 1 (p. 354) of Anuta II, where the 
bottom image for channel A represents an image taken in one 
spectral band (say feature no. 2), the middle image for channel B 
represents an image taken in another spectral band (feature no. 9), 
and the top image for channel C represents an image taken in a 
third spectral band (feature no. 12) . For each pixel coordinate 
(i,.j) the values of the pixels... in the three images forms a "feature 
vector." The values of the feature vector are classified by a 
computer ' into one of four classes: bare soil, water, green 
vegetation, and others (p. 645). This .necessarily involves a 
comparison of the feature vector values and an output of the 
classification (figure 3, p. 641). 

It is seen that registration is a form of pre-processing that 
it necessary to spatially align images for further processing or 
other operations (such as the photogrammetric operations described 
in Hobrough, col. 1, lines 18-38). The remote sensing example 
described in these four references corresponds to the remote 
sensing and surveillance application mentioned by Appellant at 
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page 494 of the specification. It would seem that the Examiner 
could find other examples in the applications mentioned by 
Appellant (specification, pp. 493-502), such as automatic pattern 
recognition, robotics (machine vision) , artificial intelligence, 
inspection systems, etc. 

In addition, I note that Nickel, applied only in the rejection 
of claim 13, discloses image registration by an image warp 
transformation followed by generation of a difference image showing 
differences, only, between a first and second image. The 
preparation of a difference image necessarily involves a comparison 
between the registered image and the input image. 
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The opinion in support of tlie decision being entered today was nof written for publication and is not binding precedent of \he Board. 

Paper No. 58 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 

702 

Ex parte GILBERT P. HYATT 
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HEARD: April 6, 2005 



Before HAIRSTON, GROSS, and BARRY, Administrative Patent Judges, 
BARRY, Administrative Patent Judge. 

I. DECISION ON REQUEST FOR REHEARING 

A patent examiner rejected claims 125-136, 139, 148-153, 156-161, 164-177, 
183-185, 194-202, 210-214, 220-222, 234-238, 250-257, 266-291, 298, 299, 306, 307, 
and 314-522. (Final Rej. at 3, 13-14, 16.) The appellant did not appeal the rejection of 
claims 148-150, 164-166, 183-185, 212-214, 324-328, 333, 337, 342, and 347. (Supp. 
Appeal Br. at 7.) He did, however, appeal the rejection of claims 125-136, 139, 151- 
153, 156-161, 167-177, 194-202, 210, 211, 220-222, 234-238, 250-257, 266-291, 298, 
299, 306, 307, 314-323. 329-332, 334-336, 338-341 , 343-346, and 348-522. We 
affirmed. Ex parte Hyatt, No. 2004-0353, slip op. at 1 (Bd.Pat.App. & Int. May 31, 
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2005). Pursuant to 37 C.F.R. § 41.52(a)(1), the appellant now asks us to reconsider 
our affirmance of some of the examiner's rejections. (Req. Reh'g at i.) 

II. OPINION 

We address the contested rejections in the following order: 

• written description rejection of claims 125, 128, 131, 134, 139, 151, 156, 
159, 167, 170, 172, 175, 194, 196, 199, 202, 210, 220, 234, 236, 250, 
252, 255, 266, 268. 271, 274, 276, 279, 282, 284, 287, 290, 298, 306, 
314, 316, 319, 322, 370, 375, 376, 381, 385, 390, 394, 399, 400, 405, 
410, 415, 420. 424, 428. 429, 434. 439, 443, 444, 449, 454, 459. 463, 
467, 472, 477, 482, 487, 491 , 496, and 500-522 

• enablement rejection of claims 127, 133, 136, 153, 158, 161 , 198, 201, 
257, 270, 278, 281, 286, 372, 378, 387, 392, 396, 407, 412, 422, 426, 
431 , 441 , 446. 451 , 456, 465, 479, 489, and 493 

• obviousness rejection of claims 1 51-153 and 334 

• obviousness rejection of claims 1 75-1 77 and 341 . 



A. Written Description Rejection of Claims 125, 128, 131, 134, 139. 151, 156, 159, 
167, 170, 172, 175, 194, 196, 199, 202, 210, 220, 234, 236, 250, 252, 255, 266, 268, 
271, 274, 276, 279, 282, 284, 287, 290, 298, 306, 314, 316, 319. 322, 370, 375. 376, 
381 , 385, 390, 394, 399, 400, 405, 410, 415. 420, 424, 428, 429. 434, 439, 443, 444. 
449, 454, 459, 453, 467, 472, 477, 482, 487, 491 , 496, and 500-522 

At the outset, we remind the appellant that an "[ajpplicant should . . . specifically 

point out the support for any amendments made to the disclosure." M.P.E.P. § 2163.06 

(6th ed.. Rev. 2, July 1996). Here, as emphasized by the examiner, "[t]he claims on 

[ajppeal are all newly added claims with new limitations. There are no original claims 
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remaining in the application." (Examiner's Answer at 9.) Had the appellant shown 
support in his original disclosure for each of the new claims when he filed hfs 
amendments, he might have preempted a written description rejection thereof. 
The appellant chose not to do so. To the contrary, the examiner explains that the 
"ta]ppellant's discussion of claim 172 in the 'Summary of the Invention' of the Brief Is 
the first time in the prosecution history of this application that he has presented any 
specific remarks directed to where he believes he has support for any specific claim, 
even though the claims have repeatedly been rejected under 35 U.S.C. 112, first 
paragraph." (Examiner's Answer at 49.) 

For our part, we previously found that claims 125, 128, 131, 134, 139, 151, 156, 
159, 167, 170, 175, 194, 196, 199, 202, 210, 220, 234, 236, 250, 252, 255, 266, 268, 
271, 274, 276, 279, 282, 284, 287, 290, 298, 306, 314, 316, 319, 322, 370, 375, 376, 
381, 385, 390, 394, 399, 400, 405, 410, 415, 420, 424, 428, 429, 434, 439, 443, 444, 
449, 454, 459, 463, 467, 472, 477, 482, 487, 491, 496, and 500-522 stood or fell with 
representative claim 172.^ The appellant now argues that he has " arauerdl separately 



^Clalm 172 is the only independent claim that the appellant attempted to read on 
his specification. (Appeal Br. at 7-8.) 



Appeal No. 2004-0353 
Application No. 08/457,21 1 



Page 4 



each claim and the combination of elements and the acts of each claim (Supp. 
Appeal Br. at Section 8.8 [slc]^) " (Req. Reh'g at 2.) 

"[T]o assure separate review by the Board of individual claims within each group 
of claims subject to a common ground of rejection, an appellant's brief to the Board 
must contain a clear statement for each rejection: (a) asserting that the patentability of 
claims within the group of claims subject to this rejection do not stand or fall together, 
and (b) identifying which individual claim or claims within the group are separately 
patentable and the reasons why the examiner's rejection should not be sustained." 
In re McDaniel, 293 F.3d 1379, 1383, 63 USPQ2d 1462, 1465 (Fed, Cir. 2002) (citing 
37 C.F.R. §1 .192(c)(7)(2001)). "Merely pointing out differences in what the claims 
cover is not an argument as to why the claims are separately patentable." 37 C.F.R. 
§ 1 .192(c)(7)(2000). Rather, "[f]or each rejection under 35 U.S.C. 112, first paragraph, 
the argument shall specify the errors in the rejection and how the first paragraph of 35 
U.S.C. 1 12 is complied with, including, as appropriate, how the specification and 
drawings, if any, . . . [djescribe the subject matter defined by each of the rejected 
claims. ..." 37 C.F.R. § 1.192(c)(8)(i)(A)(2000). "If the brief fails to meet either 
requirement, the Board is free to select a single claim from each group of claims subject 



^Although the appellant's Supplemental Appeal Brief comprises Sections 8.1-8.7, 
it omits a "Section 8.8 " (Req. Reh'g at 2.) 
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to a common ground of rejection as representative of all claims in that group and to 
decide the appeal of that rejection based solely on the selected representative claim." 
McDaniel, 293 F.3d at 1383, 63 USPQ2d at 1465. 

Here, although the appellant alleged that "[t]he claims do not stand or fall 
together," (Appeal Br. at 1 0), he failed to satisfy the second requirement. His 
summaries of what claims 125, 128, 131, 134, 139, 151, 156, 159, 167, 170, 172, 175, 
194, 196, 199, 202, 210, 220, 234, 236, 250, 252, 256, 266, 268, 271, 274, 276, 279, 
282, 284, 287, 290, 298, 306, 314, 316, 319, 322, 370, 375, 376, 381, 385, 390, 394, 
399, 400, 405. 410, 415, 420, 424, 428, 429, 434, 439, 443, 444, 449, 454, 459, 463, 
467. 472, 477, 482, 487, 491 , 496, and 500-522 cover, (Supp. Appeal Br. at 14-210), 
did not constitute an argument why the claims are separately patentable. Merely 
alleging that the examiner's rejection does "not establish why the express disclosure of 
the limitations in th[ese] claim[s] does not satisfy § 1 12-1 {id. at 14), moreover, did not 

challenge the rejection of the individual claims "with any reasonable specificity " In 

re Nielsen, 816 F.2d 1567, 1572, 2 USPQ2d 1525, 1528 (Fed. Cir. 1987). 

Because the appellant failed to satisfy the second requirement, we were free to 
select a single claim from the aforementioned group of claims, which were subject to a 
common written description rejection, as representative of all claims in that group and to 
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decide tlie appeal of that rejection based solely on that claim. We selected claim 172 
from the group and decided the appeal of the written description rejection of those 
claims based solely on that claim. Hyatt, at 11-19. 

The appellant refers to the comments of Judge Sullivan in a pending action 
under 35 § U.S.C. 145 that the appellant is pursuing regarding copending applications. 
(Req. Reh'g at 3.) Because these comments are from a hearing on a motion in a 
pending civil action involving different patent applications, however, we do not find 
them relevant to the appeal of this patent application. Therefore, we maintain that 
claims 125. 128, 131, 134, 139, 151, 156, 159, 167, 170, 175, 194, 196, 199, 202, 210, 
220, 234, 236, 250, 252, 255, 266, 268, 271, 274, 276, 279, 282, 284, 287, 290, 298, 
306, 314, 316, 319, 322, 370, 375, 376, 381, 385, 390, 394, 399, 400, 405, 410, 415, 
420, 424, 428, 429, 434, 439, 443, 444, 449, 454, 459, 463, 467, 472, 477, 482, 487, 
491, 496, and 500-522 stand or fall with representative claim 172.' 

Having found that the appellant failed to reasonably convey to the artisan that, 
as of the filing date of his application, the appellant had possession of displaying a 
background image overlaid by a window showing 3D images and a window showing 

* As indicated supra, claim 172 is the only independent claim that the appellant 
read on his specification. (Appeal Br. at 7-8.) 
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graphics, the latter window overlapping with the former window and the former window 
further overlaid by a menu "in response to the background image information overlaid 
with the first window of three dimensional perspective image information overlaid with 
the menu information and in response to the background image infonmation overlaid 
with the overlapping second window of graphics image information," Hyatt, at 18-19, 
we maintain our affirmance of the written description rejection of claim 172 and of 
claims 125, 128. 131, 134, 139, 151, 156, 159, 167, 170, 175, 194, 196, 199, 202, 210, 
220, 234, 236, 250, 252, 255, 266, 268, 271, 274, 276, 279, 282, 284, 287, 290, 298, 
306, 314, 316, 319, 322, 370, 375, 376, 381, 385, 390, 394, 399, 400, 405, 410, 415, 
420, 424, 428, 429, 434. 439, 443, 444, 449, 454, 459, 463, 467, 472, 477, 482, 487. 
491 , 496, and 500-522, which fall therewith. 

B. Enablement Rejection of Claims 1 27, 1 33, 1 36, 1 53, 1 58, 1 61 , 1 98, 201 , 257, 270, 
278, 281 . 286, 372, 378. 387, 392. 396, 407, 41 2, 422, 426, 431 , 441 , 446. 451 , 456, 

465, 479, 489, AND 493 

The appellant now argues, "the output of the disclosed system is the product of 
the filtering performed in the system and thus is a filtered product." (Reg. Reh'g at 13.) 
He further argues, "there should be no dispute that the 'static photographs' product, 
when subjected to the disclosed filtering acts, constitute a filtered 'static photographs' 
product ~ e.g.; a filtered product." (/of.) 
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"A party cannot wait until after the Board has rendered an adverse decision and 
then present new arguments in a request for reconsideration." Cooper v. Goldfarb, 154 
F.3d 1321, 1331, 47 USPQ2d 1896, 1904 (Fed. Cir. 1998) (citing Mo/ter i'. Harding, 214 
USPQ 730, 731 (Bd. Pat. App. & Int. 1982), aff'd, 714 F.2d 160 (Fed. Cir. 1983) 
(table)). Furthermore, an argument advanced in a petition for reconsideration but not 
previously advanced in a brief or reply brief "is not properly before us." Ex parte 
Hindersinn, 177 USPQ 78, 80 (Bd. Pat. App. & Int. 1971). 

Here, the appellant failed to argue "that the 'static photographs' product, when 
subjected to the disclosed filtering acts, constitute a filtered 'static photographs' product 
- e.g.; a filtered product," (Reg. Reh'g at 13), in his appeal brief, his supplementary 
appeal brief, or his reply brief. Furthermore, we notified the appellant that our original 
affirmance was based only on the arguments made in these briefs and that arguments 
not made therein were neither before us nor at issue but were considered waived. 
Hyatt, at 57-58. 

Because the appellant failed to argue "that the 'static photographs' product, 
when subjected to the disclosed filtering acts, constitute a filtered 'static photographs' 
product ~ e.g.; a filtered product," (Reg. Reh'g at 13), In his briefs, the new argument is 
not property before us. For the same reason, the examiner has had no chance to 
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respond to the argument. Therefore, we maintain our affinnance of the enablement 
rejection of claims 127, 133, 136, 153, 158, 161, 198, 201, 257, 270, 278, 281, 286, 
372, 378, 387, 392. 396, 407. 412, 422, 426, 431, 441, 446, 451, 456, 465, 479, 489, 
and 493. 

C. Obviousness Rejection of Claims 1 51-1 53 and 334 
Although the appellant summarized what claims 152, 153, and 334 cover, (Supp. 
Appeal Br. at 24, 25, 85), this did not constitute an argument why the claims are 
separately patentable. His mere allegation that the examiner's rejection does not 
establish the "obviousness of this combination of limitations, nor obviousness of the 
recited cooperation between the limitations in th[ese] claim[s]," (id.), moreover, did not 
challenge the rejection of the individual claims with any reasonable specificity. 
Therefore, we maintain that claims 152, 153, and 334 stand or fall with representative 
claim 151. 

With this representation in mind, rather than reiterate the positions of the 
examiner or the appellant in toto, we focus on the point of contention therebetween. 
The examiner found, "for pull-down type menus, a cursor needs to be used to select the 
appropriate function. This is clearly taught by Lapson (US Patent Number 4,464,652), 
in reference to the menu Information (e.g., column 6, lines 20-39)." (Examiner's Answer 
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at 89-90.) The appellant now argues, "there Is no reasonable basis for combining the 
television transmission system of Netravali with the pilot training simulator of Marsh." 
(Reg. Reh'g at 14.) 

"In addressing the point of contention, the Board conducts a two-step analysis. 
First, we construe the representative claim at issue to determine its scope. Second, we 
determine whether the construed claim would have been obvious." Ex Parte Massingill, 
No. 2003-0506, 2004 WL 1646421 , at *2 (Bd.Pat.App & Int. 2004). 

a. Claim Construction 
"Analysis begins with a key legal question — wliat Is the invention claimed?' 
PanduitCorp. v. Dennison Mfg. Co., 810 F.2d 1561, 1567, 1 USPQ2d 1593, 1597 (Fed. 
CIr, 1987). In answering the question, "the Board must give claims their broadest 

reasonable construction " In re Hyatt, 21 1 F.3d 1367, 1372, 54 USPQ2d 1664, 

1668 (Fed. Cir. 2000). "Moreover, limitations are not to be read into the claims from the 
specification." In re Van Geuns, 988 F.2d 1 181, 1 184, 26 USPQ2d 1057, 1059 (Fed. 
Cir. 1993) (citing In reZletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 
1989)). 
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Here, claim 151 recites in pertinent part the following limitations: "generating 
cursor information. . . ." Giving the representative claim its broadest, reasonable 
construction, we construed the limitations to require displaying a cursor on a screen. 
Hyatt, at 50. 

b. Obviousness Determination 
"Non-obviousness cannot be established by attacking references individually 
where the rejection is based upon the teachings of a combination of references." In re 
Merck, 800 F.2d, 1091, 1097, 231 USPQ 375, 380 (Fed. Cir. 1986) (citing In re Keller, 
642 F.2d 413. 425, 208 USPQ 871, 881 (CCPA 1981)). "'Rather, the test is what the 
combined teachings of the references would have suggested to those of ordinary skill in 
the art.'" Cable Elec. Prods., Inc. v. Genmark. Inc., 770 F.2d 1015, 1025, 226 USPQ 
881, 886-87 (Fed. Cir. 1985) (quoting Keller, 642 F.2d at 425, 208 USPQ at 881). 

Here, the examiner relied on Lapson rather than Netravali for displaying a cursor 
on a screen. For its part, the fomrier reference discloses "[a] cursor control device 
having particular application for use in conjunction with a computer display system. . . ." 
Col. 3, II. 4-5. The cursor control device 20 "is coupled to a display system which Is 
controlled by a computer or other equivalent circuitry. Appropriate programming of the 
computer is provided such that a 'menu' bar 100 comprising a variety of command 
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options indicated by titles (for example, T^, Tg, T3 . , , TJ, is displayed across tlie CRT 
screen. . . Col. 5, 1. 68 - col. 6. 1. 4. "If a particular title (for example Ti) is selected, 
one or more sub-command items 1 04 are displayed by the computer system below the 
primary menu title. As illustrated, the sub-command items appear to the user to be 
*pulled down* from the main menu bar 100." Col. 6, II. 4-9. 

"A user desiring to select a particular title moves cursor control unit 20 over a 
surface, thereby . . . sending signals indicative of X-Y locations to the display system for 
corresponding movement of a cursor or the like on the display screen." Id at II. 20-25, 
Our finding that such a movement of a cursor displays the cursor on the screen, Hyatt, 
at 51, is uncontested. "The appellant's '[s]ilence implies assent.'" Ex parte Knapton, 67 
USPQ2d 1059, 1060 (Bd.Pat.App. & Int. 2002) (quoting Harper & Row Publishers, Inc. 
V. Nation Enters,, 471 U.S. 539, 572, 225 USPQ 1073, 1085 (1985)). Therefore, we 
maintain our affimnance of the obviousness rejection of claim 151 and of claims 152, 
153, and 334, which fall therewith. 

D. Obviousness Rejection of Claims 175-177 and 341 
Although the appellant summarized what claims 176, 177, and 341 cover, (Supp. 
Appeal Br. at 35, 36, 88, and 89), this did not constitute an argument why the claims 
are separately patentable. His mere allegation that the examiner's rejection does not 
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establish the "obviousness of this combination of limitations, nor the obviousness of the 
recited cooperation between limitations in th[ese] claim[s]," (/of,), moreover, did not 
challenge the rejection of the individual claims with any reasonable specificity. 
Therefore, claims 176, 177, and 341 stand or fall with representative claim 175. 

The examiner found, "[a]s shown in Figure 2A, Image Window 262 is at the base 
of the Pyramid of Vision." (Examiner's Answer at 85.) The appellant now argues, 
"there is no reasonable basis for combining the television transmission system of 
Netravali with the pilot training simulator of Marsh." (Reg. Reh'g at 14.) 

a. Claim Construction 
Claim 175 recites in pertinent part the following limitations: "generating a window 
of three dimensional perspective image information. . . ." Giving the representative 
claim its broadest, reasonable construction, we construed the limitations to require 
generating a window showing a three dimensional ("3D") innage. 

b. Obviousness Determination 
The examiner relied on Marsh rather than Netravali for generating a window 
showing a 3D image. We found that Marsh generates a window, viz., "image 
window 262." Col. 16, 1. 40. As shown in Figure 2A of the reference, moreover, the 
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image window 262 depicts a "3D HANGER 240" inter alia. Because Marsh's image 
window depicts a 3D image of a hanger, we found that the reference generates a 
window showing a 3D image, a finding that is uncontested. Therefore, we maintain our 
affirmance of the obviousness rejection of claim 175 and of claims 176, 177, and 341 , 
which fall therewith. 

III. CONCLUSION 
In summary, we deny the appellant's request to reverse the rejection of 
claims 125, 128, 131, 134, 139, 151, 156, 159, 167, 170, 172, 175, 194, 196, 199, 202. 
210, 220, 234, 236, 250, 252, 255, 266, 268, 271, 274, 276, 279, 282, 284, 287, 290, 
298, 306, 314, 316, 319, 322, 370, 375, 376, 381, 385, 390, 394, 399, 400, 405, 410, 
415, 420, 424, 428, 429, 434, 439, 443, 444, 449, 454, 459, 463, 467, 472, 477, 482, 
487, 491 , 496, and 500-522 under § 1 12, H 1 , as lacking a written description. We 
likewise deny his request to reverse the rejection of claims 127, 133, 136, 153, 158, 
161, 198, 201, 257, 270, 278, 281. 286, 372, 378, 387, 392, 396, 407, 412, 422, 426, 
431 , 441 , 446, 451 , 456, 465, 479, 489, and 493 under § 1 1 2, ^ 1 , as non-enabled. 
In addition, we deny the appellant's request to reverse the rejection of claims 151-153, 
175-177, 334, and 341 under § 103(a). 
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"Any arguments or authorities not included In the brief will be refused 

consideration by the Board of Patent Appeals and Interferences " 37 C.F.R. 

§ 1 .192(a). Accordingly, our affirmance is based only on the arguments made in the 
briefs. Any arguments or authorities omitted therefrom are neither before us nor at 
issue but are considered waived. Cf. In re Watts, 354 F.3d 1362, 1367, 69 USPQ2d 
1453, 1457 (Fed. Cir. 2004) ("[l]t is important that the applicant challenging a decision 
not be permitted to raise arguments on appeal that were not presented to the Board.") 
No time for taking any action connected with this appeal may be extended under 37 
C.F.R. § 1.1 36(a) (1)(iv). 
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DENIED 
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DECISION ON APPEAL 
A patent examiner rejected claims 125-136. 139. 148-153. 156-161. 164-177. 
183-185, 194-202. 210-214, 220-222, 234-238. 250-257, 266-291. 298. 299. 306. 307. 
and 314-522. (Final Rej. at 3. 13-14. 16.) The appellant does not appeal the rejection 
of claims 148-150. 164-166. 183-185. 212-214. 324-328. 333. 337, 342. and 347. 
(Supp. Appeal Br. at 7.) He does, however, appeal the rejection of claims 125-136. 
139. 151-153. 156-161, 167-177. 194-202. 210. 211. 220-222. 234-238. 250-257. 266- 
291. 298. 299. 306. 307. 314-323. 329-332. 334-336. 338-341. 343-346. and 348-522 
under35U.S.C.§ 134(a). We affirm. 
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BACKGROUND 

The Invention at issue on appeal concerns "an operator interactive window 
display...." (Reply Br.at 147.) A further understanding of the invention can be 
achieved by reading the following claims. 

1 25. A process comprising the acts of: 

storing first data decompressed image Information in a memory; 

Hofo background image information in response to the first 

data decompressed image information; 

storing second three dimensional perspective data decompressed 
image information in the memory; ueuompressea 

irro . 9®"erating irregularly cropped image information by croppinq to an 

S Hp!^°"""^ *° ^^^"^ '^'^^ dimensioLl pe?rpeSive 

data decompressed image information; H«'5>fjeoHve 

tPvtnrirfrf in^'f"^ irregularly Cropped textured image information by 
textunng in response to the irregularly cropped image information; 



generating irregularly cropped overlaid image Information bv 

rnfnJ^S 'h"'^"'^ *° ^^°PP«d t^>^"red image ^ 

mfomiation and m response to the background image information; and 



displaying a first window containing the first data decompressed 
.mage information and displaying a second window contafning the 
irregularly cropped overlaid image information. 

1 28. A process comprising the acts of: 

generating operator Input Information; 
generating background image Information; 
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generating data compressed image information; 

generating data decompressed image information in response to 
the data compressed image information; 

generating a first window of data decompressed image information 
in response to the data decompressed image information; 

overlaying the first window of data decompressed image 
information onto the background image information; 

generating first menu information in response to the operator inout 
information; *^ 

nondestructively overlaying the first menu information onto the first 
window of data decompressed image information; 

generating a second window of data decompressed image 
information in response to the data decompressed image information; 

overlaying the second window of data decompressed image 
information onto the background image information overlapping with the 
first window of data decompressed image information; 

generating second menu information In response to the ooerator 
input infomiatlon; ^ 

nondestructively overlaying the second menu information onto the 
second window of data decompressed Image information; and 

displaying a background image overlaid by a first window of data 
decompressed images further nondestructively overlaid by a first menu 
image and overlaid by an overlapping second window of data 
decompressed Images further nondestructively overlaid by a second 
menu image in response to the background Image information overlaid 
with the first window of data decompressed image Information overlaid 
with the first menu information and In response to the background Image 
information overlaid with the overlapping second window of data 
decompressed image information overlaid with the second menu 
Information. 



Appeal No. 2004-0353 

Application No. 08/457,21 1 ^ 



1 51 . A process comprising the acts of: 

generating a window of three dimensional perspective imaae 
information; ^ 

generating cursor information; and 

overlaying the cursor Information onto the window of three 
dimensional perspective image information. 



159. A process comprising the acts of: 

generating a window of three dimensional perspective imaae 
information; ^ 

generating Icon Image information; and 

overlaying the icon image information onto the window of three 
dimensional perspective image information. 



167. A process comprising the acts of: 

generating a window of three dimensional perspective Imaae 
information; >- «- a 

generating data compressed video image information; 

generating first data decompressed video image Information in 
response to the data compressed video Image information; 

generating background video image Information in response to the 
first data decompressed video Image information; 

generating second data decompressed video image information in 
response to the data compressed video image information; 
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generating irregularly cropped video image information by croppinq 
LrSS"' ^^-"^ '^'^ decompreLed'v^de'o 

. generating irregularly cropped textured video image information bv 
textunng in response to the irregularly cropped video image information; 

generating irregularly cropped overlaid video image information bv 
overlaying in response to the irregularly cropped textured video imaqe 
information and in response to the background video image information; 
3nG 

overlaying the irregularly cropped overlaid video image information 
on the window of three dimensional perspective image information. 

172. A process comprising the acts of: 

generating operator input Information; 

generating background image information; 

generating menu information in response to the operator input 
information; 

informattorv'^^*'"^ ^ ^"^^^ window of three dimensional perspective image 

overlaying the first window of three dimensional perspective imaae 
information onto the background image information; 

overlaying the menu information onto the first window of three 
dimensional perspective image information; 

generating a second window of graphics image information: 

overlaying the second window of graphics Image information onto 
the background image information overlapping with the firet window of 
three dimensional perspective image information- and 
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displaying a background infiage overlaid by a first window of three 
dimensional perspective images further overiaid by a menu image and 
overlaid by an overlapping second window of graphics images in response 
to the bacl<ground image information overlaid with the first window of 
three dimensional perspective image information overlaid with the menu 
information and in response to the background image information overlaid 
with the overlapping second window of graphics image information. 



1 75. A process comprising the acts of: 

generating operator input information; 

generating control information in response to the operator input 
information; 



generating a window of three dimensional perspective image 
information; 



generating alphanumeric character information in response to the 
control information; and 

overlaying the alphanumeric character information onto the window 
of three dimensional perspective image information. 



220. A process comprising the acts of: 

generating data compressed image information; 

generating first data decompressed image information in response 
to the data compressed image information; 

generating background image information in response to the first 
data decompressed image information; 

generating second data decompressed image information in 
response to the data compressed Image information; 
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generating irregularly cropped image information by cropping to an 
irregular outline in response to the second data decompressed imaqe 
information; 

generating Irregularly cropped textured image Information by 
textunng in response to the irregularly cropped Image information; 

generating irregularly cropped overlaid Image Information by 
overlaying in response to the irregularly cropped textured Image 
information and in response to the background image information; 

generating a window of three dimensional perspective Image 
information in response to the irregularly cropped overlaid image 
information; and 

displaying a three dimensional perspective window In response to 
the window of three dimensional perspective Image information. 



Claims 125-136, 139, 151-153, 156-161, 167-177, 194-202. 210, 211, 220-222, 
234-238, 250-257, 266-291, 298, 299, 306. 307, 314-323. 329-332, 334-336, 338-341, 
343-346, and 348-522 stand rejected under 35 U.S.C. § 1 12, H 1 , as lacking a written 
description and under § 112, U 1 , as non-enabled. The same claims also stand 
rejected under 35 U.S.C. § 103(a) as obvious over U.S. Patent No. 4,179,824 ("Marsh") 
and U.S. Patent No. 4,245,248 ("Netravali"), with U.S. Patent No. 4,464,652 ("Lapson") 

"cited ... as evidence to support the examiner's taking of Official Notice " 

(Examiner's Answer at 88.) 
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OPINION 



Our opinion addresses the rejections in the following order: 

written description rejection 
enablement rejection 
obviousness rejection. 

A. Written Description Rejection 
At the outset, we remind the appellant that an "[ajpplicant should . . . specifically 
point out the support for any amendments made to the disclosure." M.P.E.P. § 2163.06 
(6th ed., Rev. 2, July 1996). Here, as emphasized by the examiner, "[t]he claims on 
[ajppeal are ail newly added claims with new limitations. There are no original claims 
remaining in the application." (Examiner's Answer at 9.) Had the appellant shown 
support in his original disclosure for each of the new claims when he filed his 
amendments, he might have preempted a written description rejection thereof. The 
appellant chose not to do so. To the contrary, the examiner explains that the 
"[ajppellanfs discussion of claim 172 in the 'Summary of the Invention' of the Brief is 
the first time in the prosecution history of this application that he has presented any 
specific remarks directed to where he believes he has support for any specific claim, 
even though the claims have repeatedly been rejected under 35 U.S.C. 1 12, first 



Appeal No. 2004-0353 
Application No. 08/457,211 



Pagie 9 



paragraph." (Examiner's Answer at 49.) Faced with the resultant written description 
rejection, we address the claims in the following order: 

claims 125, 128, 131, 134, 139, 151, 156, 159, 167, 170. +72, 175, 194 
196,199,202,210.220,234,236,250.252,255.266,268,271 274 ' 
276, 279, 282, 284, 287. 290, 298, 306, 314, 316, 319. 322, 37o! 375' 
376, 381, 385, 390, 394, 399, 400, 405, 410, 415, 420. 424 428 429* 
434, 439. 443. 444. 449, 454, 459, 463. 467. 472, 477, 482' 487' 491 ' 
496, and 500-522 . . - 

claims 126. 129, 130. 132, 135, 152. 157. 160. 168. 169. 171 173 174 
176, 177, 195, 197, 200, 211, 221, 222, 235, 237. 238, 251, 253, 254 ' 
256, 267, 269, 272, 273, 275, 277. 280. 283. 285. 288. 289. 291. 299* 
307, 315, 317, 318, 320, 321, 323, 329-332, 334-336. 338-341 . 343-346 
348-369, 371, 373. 374, 377, 379, 380, 382, 383, 384, 386, 388, 389 
391, 393. 395. 397, 398, 401-404. 406, 408. 409. 411. 413. 414 416^19 
421 , 423, 425, 427, 430, 432, 433. 435-438, 440, 442, 445, 447* 448 
450. 452. 453. 455, 457. 458, 460-462, 466. 464. 468-471 . 473-476 '478 
480. 481 , 483-486, 488, 490, 492, 494, 495, and 497-499 

claims 127. 133. 136, 153, 158. 161. 198. 201. 257, 270, 278, 281, 286 

372,378.387.392.396.407.412,422.426.431.441.446.451 456 ' 
465, 479, 489. and 493. . . , qo, 



1. Claims 125, 128. 131, 134, 139, 151. 156, 159. 167. 170. 172, 175. 194, 196 199 
202, 210. 220. 234. 236, 250. 252, 255, 266. 268. 271, 274. 276, 279, 282 284 287 
290, 298, 306, 314. 316. 319. 322. 370. 375. 376. 381. 385. 390, 394, 399, 405 410 
415. 420. 424. 428. 429. 434, 439, 443, 444. 449. 454. 459. 463. 467, 472 477 482 

487, 491 , 496, and 500-522 

"[T]o assure separate review by the Board of individual claims within each group 

of claims subject to a common ground of rejection, an appellant's brief to the Board 

must contain a clear statement for each rejection: (a) asserting that the patentability of 

claims within the group of claims subject to this rejection do not stand or fall together. 
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and (b) identifying which individual claim or claims within the group are separately 
patentable and the reasons why the examiner's rejection should not be sustained." In 
re.McDaniel, 293 F.3d 1379, 1383. 63 USPQ2d 1462, 1465 (Fed. Cir. 2002) (citing 37 
C.F.R. §1. 192(c)(7) (2001)). "Merely pointing out differences in what the claims cover is 
not an argument as to why the claims are separately patentable." 37 C.F.R. 
§ 1.192(c)(7) (2000). Rather. "[f]or each rejection under 35 U.S.C. 112. first paragraph, 
the argument shall specify the errors in the rejection and how the first paragraph of 35 
U.S.C. 112 is complied with, including, as appropriate, how the specification and 
drawings, if any, . . . [djescribe the subject matter defined by each of the rejected 
claims. . . 37 C.F.R. § 1.192(c)(8)(i)(A)(2000). "If the brief fails to meet either 
requirement, the Board Is free to select a single claim from each group of claims subject 
to a common ground of rejection as representative of all claims in that group and to 
decide the appeal of that rejection based solely on the selected representative claim." 
McDaniel, 293 F.3d at 1 383, 63 USPQ2d at 1465. 

Here, although the appellant alleges that "[t]he claims do not stand or fall 
together," (Appeal Br. at 1 0). he falls to satisfy the second requirement. His summaries 
of what claims 125. 128. 131. 134. 139. 151. 156, 159. 167. 170. 172. 175. 194, 196, 
199, 202, 210. 220. 234. 236. 250, 252. 255. 266. 268. 271, 274, 276, 279, 282, 284, 
287, 290. 298. 306. 314. 316. 319, 322. 370. 375. 376. 381. 385, 390, 394, 399, 400, 
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405, 410, 415, 420, 424, 428, 429, 434. 439, 443, 444, 449, 454, 459, 463, 467, 472, 

477, 482, 487, 491, 496, and 500-522 cover, (Supp. Appeal Br. at 14-210), do not 

constitute an argument why tlie claims are separately patentable. Merely alleging that 

the examiner's rejection does "not establish why the express disclosure of the 

limitations in th[ese] claim[s] does not satisfy § 1 12-1 ." {id. at 14), moreover, does not 

challenge the rejection of the Individual claims "with any reasonable specificity " In 

re Nielsen, 816 F.2d 1567. 1572, 2 USPQ2d 1525. 1528 (Fed. Cir. 1987). Therefore. 

claims 125. 128. 131, 134, 139, 151. 156, 159, 167. 170. 175. 194. 196. 199. 202.210, 

220, 234. 236, 250, 252, 255. 266, 268. 271. 274, 276. 279. 282. 284, 287, 290. 298, 

306. 314. 316. 319, 322, 370, 375. 376. 381. 385. 390. 394, 399. 400. 405, 410. 415, 

420. 424. 428. 429. 434. 439. 443. 444, 449. 454. 459, 463, 467. 472, 477. 482, 487, 

491 , 496, and 500-522 stand or fall with representative claim 1 72.^ With this 

representation in mind, rather than reiterate the positions of the examiner or the 

appellant in toto, we focus on the two points of contention therebetween, which follow: 

overlaying a first window of three dimensional perspective image 
information onto background image Information; overlaying menu 
information onto the first window of three dimensional perspective image 
information; and overlaying a second window of graphics image 
information onto the background image information overlapping with the 
first window of three dimensional perspective image information 



^Claim 172 is the only independent claim that the appellant attempts to read on 
his specification. (Appeal Br. at 7-8.) 
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displaying a background image overlaid by a first window of three 
dimensional perspective images further overlaid by a menu image and 
overlaid by an overlapping second window of graphics Images In response 
to the background image information overlaid with the first window of 
three dimensional perspective image information overlaid with the menu 
information and In response to the background image information overlaid 
with the overlapping second window of graphics Image information. 



a. Overlaying a first window of three dimensional perspective Image Information onto 
background image information; overlaying menu information onto the first window of 
three dimensional perspective image Information; and overlaying a second window of 
graphics image information onto the background image Information overlapping with the 
first window of three dimensional perspective image Information 



The examiner finds, "[w]hile there is a section of the specification titled 'Overlays' 
on pages 386-41 1 , this section does not describe the claimed process of 'overlaying' a 
'window of three dimensional perspective image information onto the background image 
information'." (Examiner's Answer at 30). Observing that "the term 'menu' does not 
appear in the section directed to 'overlays,' (/of. at 32), he further finds, "Wherefore, the 
specification cannot be considered to describe the claimed 'overiaying the menu 
information onto the second window of three dimensional perspective Image 
information'." {Id. at 32-33.) Noting that "the term 'graphics' does appear numerous 
times in the section titled 'Overiays'." {id. at 33), the examiner finds, "none of this 
discussion Is directed to the claimed limitation of 'overiaying the first window of graphics 
image infonnatlon onto the background Image Information' " {Id.) The appellant 
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cites "Spec, at page 24 item I.E.2.. page 548 lines 120 and 171, page 549 line 632, 
page 551 line 2020). . . ." (Appeal Br. at 8.) 

In addressing the point of contention, the Board conducts a two-step analysis. 
First, we construe claim at issue to determine their scope. Second, we determine 
whether the construed claim has adequate support. 

1. Claim Construction 
"Analysis begins with a key legal question — what is the invention claimed?" 
Panduit Corp. v. Dennison Mfg. Co., 810 F.2d 1561. 1567, 1 USPQ2d 1593, 1597 (Fed. 
Cir. 1987). Here, representative claim 172 recites In pertinent part the following 
limitations: 

overlaying the first window of three dimensional perspective image 
information onto the background Image information; 

overlaying the menu Information onto the first window of three 
dimensional perspective Image Information; 

generating a second window of graphics image information; 

overlaying the second window of graphics Image Information onto 
the background Image information overlapping with the first window of 
three dimensional perspective image Information 

Accordingly, the limitations require overlaying a window showing at least one three 
dimensional ("3D") image onto a background Image; overlaying a menu onto the 
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window showing the 3D image; and overlaying a window showing graphics onto the 
background image such that it overlaps with the window showing the 3D image. 

ii. Support Determination 
"[Cjompliance with the written description requirement is a question of fact." 
Hyatt V. Boone, 146 F.3d 1348. 1352. 47 USPQ 2d 1128. 1130 (Fed. Cir. 1998) (citing 
Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563. 19 USPQ2d 1111,1116 (Fed. Cir. 
1991)). '"Although [the applicant] does not have to describe exactly the subject matter 
claimed, ... the description must clearly allow persons of ordinary skill in the art to 
recognize that [he or she] invented what is claimed."' Vas-Cath, 935 F.2d at 1563, 19 
USPQ2d at 1116 (quoting In re Gosteli, 872 F.2d 1008. 1012, 10 USPQ2d 1614, 1618 
(Fed. Cir. 1 989)). "[T]he test for sufficiency of support ... is whether the disclosure of 
the application relied upon 'reasonably conveys to the artisan that the inventor had 
possession at that time of the later claimed subject matter."' Ralston Purina Co. v. 
Far-Mar-Co., Inc.. 772 F.2d 1570. 1575, 227 USPQ 177. 179 (Fed. Cir. 1985) (quoting 
In re Kaslow. 707 F.2d 1366, 1375, 217 USPQ 1089, 1096 (Fed. Cir. 1983)). 
"Application sufficiency under §112, first paragraph, must be judged as of the filing date 
[of the application]." Vas-Cath, 935 F.2d at 1566. 19 USPQ2d at 1119 (citing United 
States Steel Corp. v. Phillips Petroleum Co., 865 F.2d 1247, 1251 , 9 USPQ2d 1461 , 
1464 (Fed. Cir. 1989)). 
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Turning to passages of the specification cited by the appellant, item I.E.2 is 
merely an entry in a table that reads "Digital word, supervisory processor or keyboard." 
(Spec, at 24.) With no mention therein of windows, a 3D image, a background image, 
a menu, graphics, overlaying, or overlapping, we find that the entry fails to reasonably 
convey to the artisan that, as of the filing date of his application, the appellant had 
possession of overlaying a window showing at least one 3D image onto a background 
image; overlaying a menu onto the window showing the 3D image; and overlaying 
a window showing graphics onto the background image such that it overlaps with 
the window showing the 3D image. 

The other passages cited by the appellant are lines from a computer program 
entitled "LD.ASC." {Id. at 547.) More specifically, lines 120 and 171 are nothing more 
than commands to print the directions, "SELECT OVERLAY FOR LOADING INTO 
IMAGE MEMORY ... 1," {id. at 548), and "SELECT OVERLAY FOR LOADING INTO 
IMAGE MEMORY." respectively, (/of.) Line 632 delineates a subroutine "TO OVERLAY 
A RECTANGLE." {Id. at 549.) Line 2020 returns the program to "RETURN TO [AN] 
OVERLAY MENU." {Id. at 551 .) Although each of these lines mentions an "overiay," 
and the latter line also mentions a "menu," none mentions windows, a 3D image, a 
background image, graphics, or overlapping. Therefore, we find that the lines fail to 
reasonably convey to the artisan that, as of the filing date of his application, the 
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appellant had possession of overlaying a window of at least one 3D image onto a 
background image; overlaying a menu onto the window of the 3D image; and overlaying 
a window of graphics onto the background image such that it overlgps with the window 
of the 3D Image. 



b. Displaying a background Image overlaid by a first window of three dimensional 
perspective images further overlaid by a menu image and overlaid by an overlapping 
second window of graphics images in response to the background image information 
overlaid with the first window of three dimensional perspective Image information 
overlaid with the menu information and In response to the background Image 
information overlaid with the overlapping second window of graphics image Information 

Observing that the "[ajppellant discloses circuit diagrams showing connections 

between various circuit elements, such as Figure 6AC, and several flow diagrams such 

as Figure 2H," (Examiner's Answer at 14), the examiner makes the following finding. 

Appellant's generalized block diagrams and circuit depictions . . , have no 
disclosed relationship with the claimed subject matter, and ... do not 
depict the claimed elements intei"connected and Interrelated In such 
as [sic] manner as to produce the claimed results (e.g., 'displaying a 
background image overlaid by a first window of three dimensional 
perspective images further overlaid by a menu image and overlaid by an 
overlapping second window of graphics images in response to the 
background image information overlaid with the first window of three 
dimensional perspective image information overlaid with the menu 
information and in response to the background image information overlaid 
with the overlapping second window of graphics image information.'; claim 
172).... 

(Id.) The appellant cites "Spec, at pages 544-546 " (Appeal Br. at 8.) 
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1. Claim Construction 

Representative claim 172 recites in pertinent part the following limitations: 

displaying a background image overlaid by a first window of three 
dimensional perspective images further overlaid by a menu image and 
overlaid by an overlapping second window of graphics images in response 
to the background image information overlaid with the first window of 
three dimensional perspective image information overlaid with the menu 
information and in response to the background image information overlaid 
with the overlapping second window of graphics image information. 

Accordingly, the limitations require displaying a background image overlaid by a window 
showing 3D images and a window showing graphics, the latter window overlapping with 
the former window and the former window further overlaid by a menu "in response to 
the background image information overlaid with the first window of three dimensional 
perspective image information overlaid with the menu information and in response to 
the background image information overlaid with the overlapping second window of 
graphics image information." 



ii. Support Determination 
The first page of the specification cited by the appellant contains nothing more 
than the title "MSIC PROQRAM USIINS QRA P H . Ag C" With no mention therein of a 
background image, windows, a 3D image, graphics, a menu, overlaying, or 
overlapping, we find that the title fails to reasonably convey to the artisan that, as of the 
filing date of his application, the appellant had possession of displaying a background 
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image overlaid by a window showing 3D images and a window showing graphics, the 
latter window overlapping with the former window and the former window further 
overlaid by a menu "in response to the background image information overlaid with the 
first window of three dimensional perspective image information overlaid with the menu 
information and in response to the background image information overlaid with the 
overlapping second window of graphics image information." 

The other pages cited by the appellant list the GRAPH.ASC computer program. 
{Id. at 545-46.) Although line 1990 of the program is labeled as "INITIALIZ[ING] 
GRAPHICS GENERATOR," {id. at 545), none of the lines of GRAPH.ASC mentions a 
background image, windows, a 3D image, a menu, overlaying, or overlapping. 
Therefore, we find that the listing fails to reasonably convey to the artisan that, as of the 
filing date of his application, the appellant had possession of displaying a background 
image overlaid by a window showing 3D images and a window showing graphics, the 
latter window overlapping with the former window and the former window further 
overlaid by a menu "in response to the background image information overlaid with the 
first window of three dimensional perspective image information overlaid with the menu 
information and in response to the background image Information overlaid with the 
overlapping second window of graphics image information." Therefore, we affirm the 
written description rejection of claim 172 and of claims 125, 128, 131, 134, 139, 151, 
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156, 159, 167. 170. 175, 194. 196, 199, 202, 210, 220. 234. 236. 250, 252. 255, 266, 
268. 271, 274, 276, 279. 282, 284, 287, 290. 298, 306, 314. 316, 319, 322. 370, 375. 
376. 381. 385, 390. 394. 399, 400. 405. 410. 415. 420. 424. 428, 429, 434, 439, 443, 
444, 449, 454. 459, 463. 467. 472. 477. 482. 487. 491. 496. and 500-522. which fall 
therewith. 



2. Claims 126, 129, 130. 132, 135, 152, 157, 160, 168, 169, 171, 173 174 176 177 
195, 197. 200, 211, 221. 222, 235. 237. 238. 251. 253. 254. 256. 267. 269 272 273 
275, 277. 280. 283. 285. 288. 289. 291. 299. 307. 315. 317. 318. 320. 321 323 329- 

oi^-^i^ill' 373. 374. 377. 379. 380. 382.383 

384, 386. 388. 389, 391. 393. 395. 397. 398. 401-404. 406. 408. 409. 411 413 414 
416-419. 421. 423. 425. 427. 430. 432. 433. 435-438. 440. 442. 445. 447 448 450 
452, 453. 455. 457, 458. 460-462. 464. 466. 468-471, 473-476. 478. 480 481 ' 483- 
486. 488. 490, 492. 494. 495. and 497-499 

Observing that "197 of the pending claims^ recite limitations for making 'products' 

of one type or another." (Examiner's Answer at 40), the examiner asserts, "there is 

nothing in the originally filed specification to give direction as to how the various claimed 

•products' should be Interpreted." {Id. at 42.) The appellant alleges. "[t]he disclosure 

has verbatim and near-verbgtim written description of 'product' claim limitations In 

combination with other claim limitations." (Reply Br. at 78.) 



^he examiner should have enumerated all of the 197 claims. 
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Turning to the claims, claims 126, 129, 132, 135, 152, 157, 160, 168, 171, 173, 
176, 195. 197. 200, 211, 221, 235, 237, 251. 253, 256. 267, 269, 272, 275, 277, 280, 
283, 285. 288. 291, 299. 307. 315, 317, 320. 323. 371. 377, 382, 386, 391, 395, 401, 
406, 411, 416. 421. 425, 430, 435, 440. 445, 450. 455. 460. 464, 468, 473, 478. 483. 
488. 492. and 497 recite in pertinent part the making of a general "product." 
Claims 329-332, 334-336. 338-341. 343-346. 348-369. 374, 380, 384, 389, 393. 398, 
404, 409. 414, 419, 423. 427. 433, 438. 442, 448. 453. 458, 462, 466, 471, 476. 481, 
486. 490, 495, and 499 recite in pertinent part the making of a general "first product." 
Claims 169. 273, 329-332. 334-336, 338-341, 343-346, 348-369, 374, 380, 384, 388. 
389, 393. 397, 398, 403. 404. 408, 409, 413, 414. 418. 419. 423. 427, 432. 433. 437, 
438. 442, 447, 448, 452. 453. 457, 458, 462. 466, 470. 471. 475, 476, 480, 481, 485, 
486. 490, 494, 495, and 499 recite in pertinent part the making of a general "second 
product." Claims 329-332, 334-336. 338-341. 343-346, 348-369. 374, 380. 384. 389. 
393. 398. 404. 409, 414. 419. 423. 427, 433, 438. 442. 448, 453. 458, 462. 466. 471 , 
476. 481 , 486. 490, 495, and 499 recite in pertinent part the making of a general "third 
product." Claims 130, 273. 373. 388, 408. 432. 457, 480. and 494 recite in pertinent 
part "making a display product." Claims 174 and 436 recite in pertinent part "making a 
graphic product." Claims 177 and 417 recite In pertinent part "making an Information 
product." Claims 222. 321, and 474 recite in pertinent part "making a manufactured 
product." Claims 254 and 498 recite In pertinent part "making a communicated 
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product." Claims 289. 318. 383. 461. and 469 recite in pertinent part "making a data 
decompressed product." Claims 238. 338. 402. and 484 recite in pertinent part "making 
a communication product." Claims 379. 403. 413, 437. 447. 470. and 485 recite in 
pertinent part "making a design product." 

The examiner finds, "with one exception, variations of the term 'product' (e.g., 
'products') [are] used in the specification only in a mathematical sense (such as for 
multiplication or a sum-of-products)." (Examiner's Answer at 43.) The passage of the 
specification containing the "exception" discloses that "the final product of a graphic art 
system may be static photographs. . . ."^ (Spec, at 454^ (emphasis added).) 

For our part, we find that the claimed making of a general "product." the claimed 
making of a general "first product." the claimed making of a general "second product." 
the claimed making of a general "third product." the claimed "making a display 
product." the claimed "making a graphic product." the claimed "making an information 
product." the claimed "making a manufactured product," the claimed "making a 
communicated product." the claimed "making a data decompressed product." the 



'We are puzzled by the appellant's failure to cite the passage, 
thereto'^^^ appellant should number the lines of his specifications to facilitate citation 
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claimed "making a communication product." and the claimed "making a design product- 
each refers to the disclosed making of static photographs. 

The disclosed making of static photographs, however, does not cure the lack of 
support for the independent claims from which the aforementioned claims depend. 
Therefore, we also affirm the written description rejection of dependent claims 126. 129, 
130, 132. 135, 152, 157, 160. 168. 169. 171, 173, 174, 176. 177. 195. 197. 200. 211. 
221. 222. 235, 237, 238, 251, 253, 254, 256, 267, 269, 272, 273, 275, 277. 280. 283. 
285, 288. 289, 291, 299. 307. 315, 317. 318. 320. 321, 323. 329-332, 334-336, 338- 
341, 343-346. 348-369. 371, 373. 374. 377. 379, 380. 382. 383, 384. 386, 388. 389, 
391, 393. 395. 397, 398. 401-404. 406. 408. 409, 411, 413, 414, 416-419, 421, 423, 
425. 427. 430. 432. 433. 435-438. 440, 442. 445. 447. 448. 450. 452. 453. 455. 457. 
458. 460-462. 464. 466. 468-471 . 473-476. 478. 480, 481 . 483-486, 488. 490, 492, 
494. 495. and 497-499. 

3. Claims 127, 133, 136, 153, 158, 161, 198, 201, 257. 270, 278, 281 286 372 378 
387, 392, 396, 407, 412, 422, 426. 431, 441, 446. 45^ 456, 465, 47^ 48% and 493 

Observing that "pending claims." (Examiner's Answer at 40). "recite limitations 

for making one or more diverse types of products "in response to' method or apparatus 

limitations of a parent claim," {id. at 42). the examiner finds. "[t]here Is simply no 

description in the specification, or any depiction in the drawings, of making these 
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claimed "products'." (Id.) The appellant alleges, "The disclosure has verbatim and near- 
verbatim written description of 'product' claim limitations in combination with other claim 
limitations." (Reply Br. at 78.) 



Exemplifying the appellant's "making a product" limitations, dependent claim 158 
recites "[a] process as set forth in claim 156, further comprising the act of making a filter 
product in response to the process set forth in claim 156." For its part, independent 
claim 156 recites the following limitations: 

1 56. A process comprising the acts of: 

generating background image infomriation; 

generating a first window of three dimensional perspective image 
information; 

overlaying the first window of three dimensional perspective image 
infomnation onto the background image information; 

generating a second window of graphics image information; 

overlaying the second window of graphics image information onto 
the background image information overlapping with the first window of 
three dimensional perspective image information; and 

displaying a background image overlaid by a first window of three 
dimensional perspective images and overlaid by an overlapping second 
window of graphics Iniages in response to the background image 
information overlaid with the first window of three dimensional perspective 
image information and in response to the background image information 
overlaid with the overlapping second window of graphics image 
information. 
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In the dependent claim, the limitations "further comprising" and "in response to" 
evidence that the act of "making a filter product" is an additional act in the process of 
the independent claim. The product does not result from the process of the parent 
claim; It results from some additional act of "making." 

Turning to the specification, the appellant asserts, "[t]he disclosure has more 
than 200 occurrences of "filter" terminology." (Reply Br. at 80.) He fails to explain, 
however, the meaning of the claimed '"filter product" or how it relates to the "filter 
terminology" of the specification. Although the specification discusses "[a] spatial filter 
arrangement," (Spec, at 162), for example, the arrangement is not described as made 
In response to the process set forth in claim 1 56. 

Because the appellant has not shown that the specification describes either the 
claimed "filter product" or the claimed act of "making" the filter product in response to 
the process set forth in claim 156, we find that the disclosure fails to reasonably convey 
to the artisan that, as of the filing date of his application, the appellant had possession 
of the claimed act of making a filter product in response to the process set forth in 
claim 156. Therefore, we affirm the written description rejection of claims 127, 133, 
136, 153, 158, 161, 198, 201. 257. 270, 278. 281. 286. 372. 378, 387. 392. 396. 407, 
412, 422. 426, 431 , 441 . 446. 451 . 456. 465. 479. 489. and 493. 
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B . Enablement Rejection 

We address the enablement rejection of the claims in the following order: 

claims 125. 128, 151, 156, 159, 167, 170. 172, 175, 220, 234 268 271 
279, 284, 319, 370, 424. 434, 500, and 503-515 ' ' 

claims 131. 134. 139, 194, 196, 199, 202, 210, 236, 250. 252, 255 266 
274, 276. 282. 287. 290. 298. 306, 314, 316. 322, 375, 376, 381 , 385 ' 
390,394,399, 400,405,410.415,420,428, 429 439,443 444 449* 
454. 459. 463, 467, 472. 477, 482, 487, 491, 496, 501 . and 516-522 ' 

claims 126. 129. 130, 132, 135. 152. 157. 160. 168. 169. 171 173 174 
176. 177, 195, 197, 200, 211, 221, 222, 235, 237, 238, 251. 253, 254 ' 
256, 267, 269, 272, 273, 275, 277, 280, 283, 285, 288, 289, 291, 299* 
307, 315, 317. 318, 320, 321, 323, 329-332, 334-336. 338-341 . 343-346 
348-369. 371 , 373. 374. 377. 379. 380, 382, 383, 384, 386, 388, 389 ' 

391,393,395,397,398,401-404.406,408,409.411.413,414 416^19 
421. 423, 425, 427. 430. 432, 433. 435-438, 440, 442, 445, 447* 448 
450, 452, 453. 455, 457, 468, 460-462, 464, 466. 468-471 , 473-476 478 
480, 48 1 , 483-486, 488, 490. 492, 494, 495, and 497-499 

claims 127, 133, 136, 153. 158. 161. 198. 201, 257. 270. 278. 281. 286 
372. 378, 387. 392, 396, 407, 412, 422, 426. 431, 441, 446. 451. 456 ' 
465. 479. 489. and 493. 

1. Claims 125, 128, 151, 156, 159, 167, 170, 172, 175. 220, 234, 268, 271, 279 284 

319, 370, 424, 434, 500, and 503-515 ' ' 

"[T]he PTO bears an initial burden of setting forth a reasonable explanation 

why it believes that the scope of protection provided by that claim is not adequately 

enabled by the description of the invention provided in the specification of the 

application. . . ." In re Wright, 999 F.2d 1557, 1561-62, 27 USPQ2d 1510, 1513 (Fed. 

Cir. 1 993) (citing In re Marzocchi. 439 F.2d 220, 223-24, 1 69 USPQ 367. 369-70 
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(CCPA 1971)). More specifically. "[t]o be enabling under §1 12. a patent must contain a 
description that enables one skilled in the art to make and use the claimed invention." 
Atlas Powder Co. v. E. I. Du Pont de Nemours & Co., 750 F.2d 1569, 1576, 224 USPQ 
409, 413 (Fed. Cir. 1984) (citing Raytheon Co. v. Roper Corp., 724 F.2d 951. 960, 220 
USPQ 592. 599 (Fed. Cir. 1983)). 

"That some experimentation is necessary does not preclude enablement; the 
amount of experimentation, however, must not be unduly extensive." Id., 224 USPQ at 
413. "Factors to be considered in determining whether a disclosure would require 
undue experimentation," In re Wands. 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. 
Cir. 1988), include the breadth of the claims, the nature of the invention, the state of the 
prior art, the amount of direction or guidance presented, the presence or absence of 
working examples, the relative skill of those in the art, the predictability or 
unpredictability of the art, and the quantity of experimentation necessary. Id., 8 
USPQ2d at 1404. 

Here, regarding the relative skill of those in the art. the examiner admits that 
"pjmage processing is a highly skilled art." (Examiner's Answer at 58.) Concerning the 
predictability or unpredictability of the art, electrical elements have been described as 
"'predictable' factor[s]." In re Vaeck, 947 F.2d 488, 496, 20 USPQ2d 1438, 1445 (Fed. 
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Cir. 1991) (quoting In re Fisher, 427 F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970)). 

With these factors in mind, we address the following points of contention between the 

examiner and the appellant: 

irregular cropping 

compressing and decompressing 

overlaying 

pull-down menu 

icon 

programming. 



a. Irregular Cropping 

Regarding claims 125, 167, 220, 234, and 284, the examiner makes the 

following assertion. 

While several instances of "crop" and its derivative are present throughout 
the specification, none of these describe the structure of "generating 
in-egularly cropped image information," nor do they describe "generating 
irregularly cropped image information in response to 3D perspective data 
decompressed image information." The specification Is also lacking In 
how this process would be performed and what elements would be used 
to perform it. 

(Examiner's Answer at 70.) Quoting from pages 28 and 388 of his specification, (Reply 
Br. at 72), the appellant argues, "[tjhe disclosure has verbatim written description of 
'irregular* cropping claim limitations In combination with other claim limitations." {Id at 
71.) 
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Here, the claims at issue are broad. For example, claim 125 merely recites in 
pertinent part the following limitations: "generating irregularly cropped image information 
by cropping to an irregular outline." i.e., a broad step of cropping at least one image to 
an irregular outline. Concerning the nature of the invention, we agree with the appellant 
that these limitations are "no[t] complex claim limitations that would challenge a 
programmer or a display engineer." (Reply Br. at 90.) Regarding the amount of 
direction or guidance presented, the second page of the specification cited by the 
appellant defines irregular cropping as follows: "[t]extured overlays can be cropped to 
irregular external and internal features; i.e., a tree has an external outline defined by the 
external leaf and branch outline and has internal spaces between leaves and 
branches." (Spec, at 388.) Furthemiore, the first page of the specification he cites 
explains that irregular cropping is done by a "[c]ombiner." {Id. at 28.) 

In view of the aforementioned factors, we are unpersuaded that the specification 
would not have enabled one skilled in the art to use a combiner to crop a tree to the 
external outline of its leaves and branches and to the internal spaces between the 
leaves and branches. Therefore, we reverse the enablement rejection of claims 125 
and 284. Regarding claims 1 67, 220, and 234. however, we have a further point of 
contention to consider, infm. 
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b. Compressing and Decompressing 



Regarding claims 128, 167, 220. 234, 268. 271, 424. and 502. (Examiner's 
Answer at 73), the examiner asserts, "[t]hese processes (compression and 
decompression) are extremely complex and require specifics for one of ordinary skill in 
the art to understand what process is being performed and to make and use the system 
without undue burden of experimentation or delay." {Id. at 75.) The appellant directs 
us to "the whole section devoted to data compression (and decompression) entitled 
'Database Data Compression' (Spec, at 435-438)." (Reply Br. at 25.) 

The claims at issue are broad. For example, claim 128 merely recites in 
pertinent part the following limitations: "generating data compressed image information; 
generating data decompressed image information in response to the data compressed 
image information," i.e., broad steps of compressing and decompressing at least one 
image. Concerning the nature of the Invention, we agree with the appellant that these 
limitations are "no[t] complex claim limitations that would challenge a programmer or a 
display engineer." (Reply Br. at 90.) Relevant to the state of the prior art, the 
examiner admits that "'data decompression' (the reverse of data compression) has, in 
general, been known for some time. . . ." (Examiner's Answer at 74.) Regarding the 
amount of direction or guidance presented, as noted by the appellant, supra, his 
specification Includes a section describing database data compression. (Spec, at 435- 
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438.) For its part, Marsh discloses that its "terrain data base is compressed," coL 36, 
I. 60, without more specifics that those offered by the appellant. 



In view of the aforementioned factors, we are unpersuaded that the specification 
would not have enabled one skilled in the art to compress data for and decompress 
data from a database. Therefore, we reverse the enablement rejection of claims 167, 
220, 234, 268, 271 , 424, and 502. Regarding claim 128, however, we have a further 
point of contention to consider, infra. 



c. Overlaying 

Regarding claims 128, 151, 156. 170, 172. 175. 434. 500. and 503-515. 

(Examiner's Answer at 66). the examiner makes the following assertion. 

On page 395, the specification notes again that "The combining circuit 
can be a series of tristate multiplexers for overlaying", and that "For 
example, a flag In each pixel word associated with each overlaying image 
can be 0-set if the overlaying image occupies that pixel and can be 1-set 
is the overlaying image does not occupy that pixel". But then the 
disclosure stops short of explaining how these elements work to provide 
for overlaying, and concludes by reciting "Therefore, a plurality of 
overlaying images can be provided that are stored in a plurality of 
overlaying image memories" in the next sentence. This is as much of a 
disclosure on overlaying as can be found anywhere else In the 
specification. This is not a sufficient disclosure of how the claimed 
multiplexers, flag bits, and memories are used together to produce an 
enabling system for overlaying Images without undue burden and 
experimentation. 
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{Id. at 68-69.) The appellant argues, "[a] whole section is directed to overlays of the 
types recited in the claims." (Reply Br. at 18.) 

Concerning the nature of the invention, we agree with the appellant that "there 
are no complex claim limitations that would challenge a programmer or a display 
engineer." {Id. at 90.) Regarding the amount of direction or guidance presented, as 
noted by the appellant, supra, his specification includes a section describing overlays. 
(Spec, at 386-406.) As noted by the examiner, supra, page 395 of that section 
discloses that '"[t]he combining circuit can be a series of tristate multiplexers for 

overlaying Regarding the presence or absence of working examples, "overlays 

have been demonstrated with the BASIC PROGRAM LISTING LD.ASC " {Id. at 

389.) 

In view of the aforementioned factors, we are unpersuaded that the specification 
would not have enabled one skilled in the art to perform overlaying. Therefore, we 
reverse the enablement rejection of claims 128, 151, 156, 175, 434, 500, 503-505, and 
507-514. Regarding claims 170, 506, and 515, however, we have further a point of 
contention to consider, infra. 
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d. Pull-down Menu 



Regarding claims 170, 279, 319, 370, 506, and 515, (Examiner's Answer at 77), 
the examiner makes the following assertion. 

[SJince there is no mention in the originally filed specification of a "pull- 
down menu" or anything shown in the drawings of a "pull-down menu" and 
the only thing resembling a menu is not a "pull-down menu" as known in 
the art, one of ordinary skill in the art would face an undue amount of 
experimentation and delay in trying to make or use the claimed invention. 



The written description requirement and the enablement requirement are 
"separate and distinct" requirements. Vas-Cath, 935 F.2d at 1563, 19 USPQ2d at 
1117. "A specification may contain a disclosure that is sufficient to enable one skilled In 
the art to make and use the invention and yet fail to comply with the description of the 
invention requirement." In re Barker. 559 F.2d 58.8. 591, 194 USPQ 470 472 (CCPA 
1977) (citing Fields v. Conover, 58 CCPA 1366, 1372. 443 F.2d 1386, 1391, 170 USPQ 
276, 280 (1971); /A7 re Ruschig, 379 F.2d 990, 995-96, 154 USPQ 118, 123 (1967)). 

Here, we agree with the examiner's finding, supra, that the appellant's original 
specification falls to mention or show a "pull-down" menu. Nonetheless, the claims at 
issue are broad. For example, claim 170 merely recites In pertinent part the following 
limitations: "generating first pull-down menu information In response to the operator 



{Id. at 79.) 
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input information," i.e.. a broad step of generating a pull-down menu in response to 
input from a user. Concerning the nature of the invention, we agree with the appellant 
that these limitations are "no[t] complex claim limitations that would challenge a 
programmer or a display engineer." (Reply Br. at 90.) Relevant to the state of the prior 
art, the examiner admits that "[t]he term -pull-down menu' had a definite meaning in the 
art as evidenced by the US patent number 4,464,652 to Lapson et al," (Examiner's 
Answer at 78), and "[tjhis reference shows the use of an actual 'pull-down menu'. . . ." 

m 

In view of the aforementioned factors, we are unpersuaded that one skilled in the 
art would not have been able to generate a pull-down menu in response to input from a 
user without undue experimentation. Therefore, we reverse the enablement rejection of 
claims 170. 319. 370. 506; and 515. Regarding claim 279. however, we have further a 
point of contention to consider, infra. 

e. Icon 

Regarding claims 159 and 279. (Examiner's Answer at 80). the examiner 
asserts. "[t]he mere single mention of the term 'icon' does not describe or enable how 
•icon image information' Is generated nor how the generated 'icon image information' is 
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overlaid 'onto the window of three dimensional perspective image information' " 

(Id.) The appellant quotes from page 410 of his specification. (Reply Br. at 24.) 

The claims at issue are broad. For example, claim 159 merely recites in 
pertinent part the following limitations: "generating icon Image information; and 
overlaying the icon image information onto the window of three dimensional perspective 
image information," i.e., a broad step of generating an icon and overlaying It onto a 
window showing a 3D image. Regarding the amount of direction or guidance 
presented, as noted by the appellant, supra, his specification mentions that "terrain 
primitives stored in the database," (Spec, at 410), can include icons. (Id.) 

In view of the aforementioned factors, we are unpersuaded that one skilled In the 
art would not have been able to generate an icon and overlaying it onto a window 
showing a 3D Image without undue experirrientation. Therefore, we reverse the 
enablement rejection of claims 1 59 and 279. 

f. Programming 

Regarding claim 1 72, (Examiner's Answer at 53), the examiner makes the 
following assertion. 

[G]lven the complete lack of a written description of the claimed subject 
matter, especially a written description showing the claim elements being 
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connected and responsive as claimed, mucli less sliowing how the 
claimed elements are coupled and responsive to one another (e.g., what 
type of couplings are used, how are the elements coupled, what acts are 
actually responded to in the in response to language, etc.), one of 
ordinary skill would be starting with a clean design slate, and therefore 
would require the amount of experimentation required to actually invent 
the claimed subject matter in the first place; and this amount of 
experimentation is necessarily undue. 

(Id.) The appellant argues, "[a] program is coded in sequence and the computer 

executes it in sequence. Thus, adjacencies between instructions constitute 

'interconnections and interrelations' and the progression of program execution by the 

computer." (Reply Br. at 140.) 



Concerning the nature of the invention, we agree with the appellant that "there 
are no complex claim limitations that would challenge a programmer or a display 
engineer." {Id. at 90.) Relevant to the state of the prior art, we agree with the 
appellant's following assertions. 

A program is coded In sequence and the computer executes it in 
sequence. Thus, adjacencies between instructions constitute 
"interconnections and interrelations" and the progression of program 
execution by the computer. Computer programs also contain non- 
sequential instructions; branch instructions, jump instaictions, subroutine 
call instructions, return from subroutine instructions, and the like. These 
non-sequential instructions are well defined in the art. Branch 
instructions, jump instructions, and subroutine call instructions identify the 
destination by address, mnemonic, or the like embedded in the 
instruction. Retum instructions retum to the program location from which 
they came. 
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{Id. at 140.) For their part, neither Marsh nor Lapson discloses more programming 
specifics that those offered by the appellant. 

In view of the aforementioned factors, we are unpersuaded that the specification 
would not have enabled one skilled in the art to program the limitations of claim 172. 
Therefore, we reverse the enablement rejection of that claim. 

2. Claims 131, 134, 139, 194. 196. 199. 202, 210, 236. 250. 252. 255. 266. 274. 276. 
282, 287, 290. 298. 306, 314, 316. 322. 375, 376. 381, 385. 390. 394, 399, 400. 405. 
410. 415. 420. 428. 429 439, 443, 444. 449, 454. 459. 463. 467. 472. 477. 482. 487. 

491.496. 50i. and 516-522 

Although the examiner includes claims 131, 134, 139, 194, 196, 199, 202, 210, 
236, 250, 252. 255, 266, 274, 276, 282, 287, 290. 298. 306. 314, 316. 322. 375. 376, 
381, 385. 390, 394, 399, 400. 405, 410, 415, 420, 428. 429 439, 443, 444, 449, 454. 
459, 463, 467, 472, 477. 482, 487, 491, 496, 501, and 516-522 in his statement of the 
enablement rejection, (Examiner's Answer at 46-47), his explanation of the rejection, 
{id. at 47-81 ), fails to address any of these claims. We will not "resort to speculation," 
In re Warner, 379 F.2d 1011, 1017, 154 USPQ 173, 178 (CCPA 1967), as to the 
examiner's position. Therefore, we reverse the enablement rejection of claims 131 , 
134, 139, 194, 196, 199, 202, 210, 236, 250. 252, 255, 266, 274, 276, 282, 287, 290, 
298, 306. 314, 316, 322. 375, 376, 381. 385, 390, 394, 399. 400, 405, 410, 415, 420, 
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428, 429 439. 443, 444, 449, 454. 459. 463. 467, 472, 477, 482. 487, 491 , 496, 501, 
and 516-522. 

3. Claims 126, 129, 130, 132, 135, 152, 157,160, 168, 169, 171, 173, 174. 176, 177, 
195, 197, 200, 211. 221, 222, 235, 237, 238, 251. 253, 254, 256, 267, 269, 272, 273, 
275, 277, 280, 283, 285, 288, 289, 291, 299. 307. 315, 317, 318, 320, 321. 323. 329- 
332, 334-336, 338-341. 343-346. 348-369. 371, 373, 374, 377, 379, 380. 382, 383, 
384, 386. 388. 389. 391. 393. 395. 397. 398. 401-404, 406, 408, 409. 411. 413, 414, 
416-419, 421. 423. 425, 427, 430, 432, 433. 435-438. 440. 442, 445, 447. 448. 450, 
452, 453, 455, 457, 458, 460-462, 464, 466. 468-471. 473-476, 478, 480, 481, 483- 
486. 488, 490, 492, 494. 495. and 497-499 

The examiner asserts, "[t]he specification provides no guidance as to how these 
products are made or what these products are intended to be. Without any guidance 
from the originally filed specification, one of ordinary skill In the art would be burdened 
with undue experimentation or delay in trying to make and use the claimed invention." 
(Examiner's Answer at 65.) The appellant argues, "the instant application provides 
many 'working examples;" (Reply Br. at 134). "these "working examples' establish 
enablement. . . ." (Id.) 

In addressing the written description rejection, supra, we found that claims 126, 
129. 130, 132, 135, 152. 157. 160, 168, 169. 171. 173, 174, 176, 177, 195, 197. 200. 
211. 221, 222, 235, 237, 238. 251, 253, 254, 256, 267. 269. 272, 273. 275. 277. 280. 
283. 285. 288, 289. 291, 299. 307, 315, 317. 318, 320. 321, 323, 329-332. 334-336, 
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338-341, 343-346, 348-369, 371, 373, 374, 377, 379, 380. 382. 383, 384, 386. 388. 
389, 391. 393, 395. 397, 398. 401-404. 406, 408. 409, 41 i. 413. 414. 416-419, 421, 
423, 425. 427, 430, 432, 433. 435-438, 440, 442. 445, 447, 448, 450, 452, 453. 455, 
457, 458, 460-462, 464. 466, 468-471 , 473-476. 478, 480. 481, 483-486, 488, 490, 
492, 494, 495, and 497-499 each refer to the disclosed making of static photographs. 
We are not persuaded that the specification would not have enabled one skilled in the 
art to make static photographs without undue experimentation. Therefore, we reverse 
the enablement rejection of claims 126, 129, 130. 132, 135, 152, 157, 160, 168, 169, 
171, 173, 174. 176, 177, 195, 197, 200. 211, 221, 222. 235. 237. 238, 251. 253. 254, 
256, 267, 269. 272, 273, 275, 277, 280. 283. 285. 288, 289. 291, 299, 307. 315, 317, 
318, 320, 321, 323, 329-332, 334-336. 338-341, 343-346. 348-369, 371. 373. 374. 377, 
379, 380, 382, 383, 384, 386, 388. 389, 391, 393. 395. 397. 398. 401-404, 406, 408, 
409, 41 1 , 413. 414. 416-419. 421 . 423. 425. 427, 430, 432, 433, 435-438. 440, 442, 
445, 447. 448. 450, 452. 453, 455, 457. 458, 460-462, 464, 466, 468-471, 473-476, 
478. 480. 481 . 483-486, 488. 490, 492. 494, 495. and 497-499. 

4. Claims 127, 133, 136, 153. 158, 161. 198. 201. 257. 270. 278, 281, 286. 372. 378. 
387. 392. 396. 407. 412. 422. 426. 431. 441. 446. 451. 456. 465. 479. 489. and 493 

The examiner asserts, "[t]he specification provides no guidance as to how these 

products are made or what these products are intended to be. Without any guidance 

from the originally filed specification, one of ordinary skill in the art would be burdened 
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with undue experimentation or delay In trying to make and use the claimed invention." 
(Examiner's Answer at 65.) The appellant argues, "the instant application provides 
many 'working examples;" (Reply Br. at 134). "these 'working examples' establish 
enablement. . . ." (Id.) 

In addressing the written description rejection, supra, we found no showing that 
the specification describes either the meaning of the claimed products or the act of 
making the products. Without knowing the identity of the claimed products, we are not 
persuaded that the specification would have enabled one skilled in the art to make and 
use the claimed products without undue experimentation. Therefore, we affirm the 
enablement rejection of claims 127, 133, 136. 153, 158, 161, 198, 201, 257, 270, 278, 
281. 286. 372, 378. 387. 392. 396. 407. 412. 422. 426. 431. 441, 446. 451, 456. 465. 
479. 489. and 493. 

C. Obviousness Rejection 
At the outset, the examiner finds. "Marsh is concerned with the display of image 
information " (Examiner's Answer at 89.) The appellant argues. "Marsh is non- 
analogous with the instant claimed invention — Marsh shows a graphics (polygon) flight 
simulator system while the instant claimed invention is directed to an operator 
interactive window display system." (Reply Br. at 147.) 
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"Whether a reference in the prior art is 'analogous' is a fact question." In re Clay, 
966 F.2d 656, 658, 23 USPQ2d 1058, 1060 (Fed. Cir. 1992) (citing Panduit Corp. v. 
Dennison Mfg. Co., 810 F.2d 1561, 1568 n.9. 1 USPQ2d 1593, 1597 n.9 (Fed. Cir. 
1987)). Two criteria have evolved for answering the question: "(1) whether the art is 
from the same field of endeavor, regardless of the problem addressed, and (2) if the 
reference is not within the field of the inventor's endeavor, whether the reference still is 
reasonably pertinent to the particular problem with which the inventor is involved." Id. at 
658-59, 23 USPQ2d at 1060 (citing In re Demlnski, 796 F.2d 436, 442, 230 USPQ 313, 
315 (Fed. Cir. 1986); In re Wood. 599 F.2d 1032, 1036, 202 USPQ 171, 174 (CCPA 
1979)). 

Here, regarding the first criterion, the appellant states that "[t]he field of the 
present invention is display and machine vision systems and, in particular, image 
processing systems." (Spec, at 3.) Similariy. Marsh "relates to an imaging system for 
displaying objects " Col. 1, II. 7-8. 

The appellant also discloses that his invention Includes a flight simulation 
application. (Spec, at 466.) Similariy, Marsh's Invention concems "a flight simulation 
system. . . Col. 2, 1. 22. Because the Inventions of the appellant and the reference 
are both from the field of display systems, Imaging systems, or flight simulators, we find 
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that Marsh is analogous art. With this analogousness in mind, we address the 
obviousness of the claims in the following order: 

claims 125-136, 139, 156-158, 170-174, 194-202, 210, 211, 250-257, 
266-278. 282, 283, 287-291. 298, 299, 306, 307, 314-323, 329-332. 335. 
339, 340. 343-346, 351-358, 360, 362-414, 420-506, 508, 509, and 511- 
522 

claims 175-177 and 341 
claims 151-153 and 334 

claims 159-161, 236-238, 279-281, 336. 350, 359, 415-419, 507, and 510 
claims 1 67-1 69. 220-222, 234, 235, 284-286, 338, 348. 349. and 361 . 



1. Claims 125-136, 139, 156-158, 170-174, 194-202, 210, 211, 250-257, 266-278, 282, 
283, 287-291, 298, 299, 306, 307, 314-323, 329-332, 335, 339, 340, 343-346, 351-358, 
360, 362-414, 420-506, 508, 509, and 51 1-522 



Rather than reiterate the positions of the examiner or the appellant in toto, we 
focus on the point of contention therebetween. The examiner makes the following 
assertions: 

r 

As shown in Figure 2A. Image Window 262 is at the base of the Pyramid 
of Vision. As explained in column 16, at line 42, element 260 is also a 
window, which overlaps window 262 in Figure 2A. Additionally, each 
window is also defined by the distance Vz (column 1 6, line 57). 
Therefore, within the Pyramid of Vision, for each distance Vz, there is a 
corresponding window. These windows are displayed (via CRT's 82 in 
Figure 1) since they correspond to the Pyramid of Vision, and all 
generated image information is displayed in them. 
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(Examiner's Answer at 85-86.) The appellant argues, "Marsh's elements 260 and 262 
are . . . no[t] the claimed multiple overlaid 'windows'. These are parts of a cartoon of a 
'pyramid of vision' showing a single image plane." (Reply Br. at 180.) 

In addressing the point of contention, the Board conducts a two-step analysis. 
First, we construe claims at issue to determine their scope. Second, we determine 
whether the construed claims would have been obvious. 

a. Claim Construction 
Independent claim 125 recites in pertinent part the following limitations: 
"displaying a first window containing the first data decompressed image information 
and displaying a second window containing the irregularly cropped overlaid 
information." (Emphases added.) Independent claims 128, 131, 134, 139, 156, 170, 
172, 194, 196, 199. 202, 210, 250, 252. 255, 266, 268, 271, 274. 276. 282, 287, 290, 
298, 306, 314, 316. 319. 322, 370, 375, 381. 385. 390. 394. 399. 405. 410. 420, 424, 
428. 434, 439. 443. 449. 454. 459, 463, 467. 472, 477, 482, 487, 491, 496, 500, 501, 
502, 503. 504, 505. 506. 508. 509. 511. 512. 513. and 515 recite similar limitations.^ 
Considering these limitations, claims 125, 128, 131, 134, 139, 156, 170, 172, 194, 196, 

^Although the appellant asserts that claims 167, 175, and 279 also "hav[e] 
multiple 'windows'-related limitations," (Reply Br. at 185 n. 96), we observe no recitation 
of more than one window in any of these three claims. 
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199, 202, 210, 250, 252, 255. 266. 268, 271, 274, 276, 282, 287, 290, 298, 306, 314, 
316, 319, 322, 370, 375. 381, 385, 390, 394, 399, 405, 410. 420. 424, 428, 434, 439, 
443, 449, 454, 459, 463, 467, 472, 477, 482, 487, 491, 496, 500, 501. 502, 503, 504, 
505, 506, 508, 509, 511, 512, 513, and 515 require simultaneously displaying plural 
windows on the same screen. 

b. Obviousness Determination 
Having determined what subject matter Is being claimed, the next inquiry is 
whether the subject matter would have been obvious. "In rejecting claims under 35 
U.S.C. Section 103, the examiner bears the initial burden of presenting a prima facie 
case of obviousness." In re Rijcl(aert, 9 F.3d 1531, 1532, 28 USPQ2d 1955. 1956 
(Fed. Cir. 1993) (citing In re Oemer. 977 F.2d 1443, 1445, 24 USPQ2d 1443. 1444 
(Fed. Cir. 1992)). "'A prima facie case of obviousness is established when the 
teachings from the prior art itself would appear to have suggested the claimed subject 
matter to a person of ordinary skill In the art."' In re Bell, 991 F.2d 781 , 783, 26 
USPQ2d 1529, 1531 (Fed. Cir. 1993) (quoting In re Rinehart, 531 F.2d 1048, 1051. 189 
USPQ 143, 147 (CCPA 1976)). 

Here, we find that Marsh discloses a single window, viz., "image widow 262." 
Col. 16, 1. 40. "[A] prior patent must be considered in Its entirety, i.e., as a whole, 
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including portions that would lead away from the invention " Panduit Corp., 810 

F.2d 1561 at 1568, 1 USPQ2d at 1597 (citing W.L Gore &Assocs.. Inc. v. Garlock, 
Inc., 721 F.2d 1540, 1550, 220 USPQ 303, 311 (Fed. Cir. 1983)). Although the first 
passage of the reference cited by the examiner mentions a "window 260," col. 16, 1. 42, 
Figures 2A and 2B of Marsh show that the latter "window" is merely the plane of the 
image window 262. The Figures further show that the Image window 262 comprises a 
single plane, rather than the plurality of planes alluded to by the examiner. 

The examiner does not allege, let alone show, that the addition of Netravali or 
Lapson cures the aforementioned deficiency of Marsh. Absent a teaching or 
suggestion of simultaneously displaying plural windows on the same screen, we are 
unpersuaded of a prima facie case of obviousness. Therefore, we reverse the 
obviousness rejection of claim 125; of claims 126, 127. and 329, which depend 
therefrom; of claim 128; of claims 129. 130. and 330, which depend therefrom; 
of claim 131; of claims 132, 133. and 331, which depend therefrom; of claim 134; 
of claims 135, 136. and 332. which depend therefrom; of claim 139; of claim 156; 
of claim 170; of claims 171 and 339, which depend therefrom; of claim 172; 
of claims 173, 174. and 340, which depend therefrom; of claim 194; of claims 195 and 
343, which depend therefrom; of claim 196; of clalms197, 198, and 344, which depend 
therefrom; of claim 1 99; of claims 200, 201 , and 345, which depend therefrom; 
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of claim 202; of claim 210; of claims 21 1 and 346, which depend therefrom; of 
claim 250; of claims 251 and 351, which depend therefrom; of claim 252; of claims 253, 
254, and 352, which depend therefrom; of claim 255; of claims 256, 257, and 353, 
which depend therefrom; of claim 266; of claims 267 and 354, which depend therefrom; 
of claim 268; of claims 269, 270 and 355, which depend therefrom; of claim 271 ; 
of claims 272, 273, and 356, which depend therefrom; of claim 274; of claims 275 and 
357, which depend therefrom; of claim 276; of claims 277, 278, and 358, which depend 
therefrom; of claim 282; of claims 283 and 360, which depend therefrom; of claim 287; 
of claims 288, 289, and 362, which depend therefrom; of claim 290; of claims 291 and 
363, which depend therefrom; of claim 298; of claims 299 and 364, which depend 
therefrom; of claim 306; of claims 307 and 365, which depend therefrom; of claim 314; 
of claims 315 and 366, which depend therefrom; of claim 316; of claims 317, 318, and 
367, which depend therefrom; of claim 319; of claims 320, 321 , and 368, which depend 
therefrom; of claim 322; of claims 323 and 369. which depend therefrom; of claim 370; 
of claims 371-374. which depend therefrom; of claim 375, of claims 376-380. which 
depend therefrom; of claim 381 ; of claims 382-384, which depend therefrom; of 
claim 385; of claims 386-389, which depend therefrom; of claim 390; of claims 391-393, 
which depend therefrom; of claim 394; of claims 395-398, which depend therefrom; of 
claim 399; of claims 400-404, which depend therefrom; of claim 405; of claims 406-409, 
which depend therefrom; of claim 410; of claims 411-414, which depend therefrom; of 
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claim 420; of claims 421-423, which depend therefrom; of claim 424; of claims 425-427, 
which depend therefrom; of claim 428; of claims 429-433, which depend therefrom; of 
claim 434; of claims 435-438, which depend therefrom; of claim 439; of claims 440-442, 
which depend therefrom; of claim 443; of claims 444-448, which depend therefrom; of 
claim 449; of claims 450-453, which depend therefrom; of claim 454; of claims 455-458, 
which depend therefrom; of claim 459; of claims 460-462, which depend therefrom; of 
claim 463; of claims 464-466, which depend therefrom; of claim 467; of claims 468-471 , 
which depend therefrom; of claim 472; of claims 473-476, which depend therefrom; of 
claim 477; of claims 478-481 , which depend therefrom; of claim 482; of claims 483-486, 
which depend therefrom; of claim 487; of claims 488-490. which depend therefrom; of 
claim 491 ; of claims 492-495, which depend therefrom; of claim 496; of claims 497-499, 
which depend therefrom; of claim 500; of claim 501 ; of claim 502; of claim 503; of claim 
504; of claim 505; of claim 506; of claim 508; of claim 509; of claim 51 1 ; of claim 512; 
of claim 51 3; of claim 514, which depends therefrom; of claim 51 5, and of claims 516- 
522, which depend therefrom. 

2. Claims 175-177 and 341 
Although the appellant summarizes what claims 176, 177, and 341 cover, (Supp. 
Appeal Br. at 35, 36, 88, and 89), this does not constitute an argument why the claims 
are separately patentable. Merely alleging that the examiner's rejection does not 
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establish the "obviousness of this combination of limitations, nor the obviousness of the 
recited cooperation between limitations in th[ese] claim[s]," (id.), moreover, does not 
challenge the rejection of the individual claims with any reasonable specificity. 
Therefore, claims 176, 177, and 341 stand or fall with representative claim 175. 

The examiner finds. "[a]s shown in Figure 2A. Image Window 262 is at the base 
of the Pyramid of Vision." (Examiner's Answer at 85.) The appellant argues, "finding 
the term 'window' in Marsh does not support the § 103 rejection because the claims 
recite different types of windows and the claims recite much more than merely a 
window." (Reply Br. at 172.) 

a. Claim Construction 

"[T]he Board must give claims their broadest reasonable construction " In re 

Hyatt. 21 1 F.3d 1367. 1372. 54 USPQ2d 1664, 1668 (Fed. Cir. 2000). "Moreover, 
limitations are not to be read into the claims from the specification." In re Van Geuns, 
988 F.2d 1181, 1184, 26 USPQ2d 1057. 1059 (Fed. Cir. 1993) (citing In re Zletz, 893 
F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989)). 

Here, claim 175 recites in pertinent part the following limitations: "generating a 
window of three dimensional perspective image information " Giving the 
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representative claim its broadest, reasonable construction, the limitations require 
generating a window showing a 3D image. 

b. Obviousness Determination 
The question of obviousness is "based on underlying factual determinations 

including . . . what th[e] prior art teaches explicitly and inherently " In re Zurko, 258 

F.Sd 1379, 1383. 59 USPQ2d 1693. 1696 (Fed. Cir. 2001) (citing Graham v. John 
Deere Co., 383 U.S. 1. 17-18, 148 USPQ 459. 467 (1966); In re Demblczak, 175 F.3d 
994. 998. 50 USPQ 1614, 1616 (Fed. Cir. 1999); In re Napier. 55 F.Sd 610. 613. 34 
USPQ2d 1782, 1784 (Fed. Cir. 1995)). 

Here, we find that Marsh generates a window, viz., "image widow 262." Col. 16. 
I. 40. As shown in Figure 2A of the reference, moreover, the image window 262 depicts 
a "3D HANGER 240" inter alia. Because Marsh's Image window depicts a 3D image of 
a hanger, we find that the reference generates a window showing a 3D image. 
Therefore, we affirm the obviousness rejection of claim 175 and of claims 176, 177, and 
341 , which fall therewith. 
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3. Claims 151-153 and 334 



Although the appellant summarizes what claims 152, 153, and 334 cover, (Supp. 
Appeal Br. at 24, 25, 85), this does not constitute an argument why the claims are 
separately patentable. Merely alleging that the examiner's rejection does not establish 
the "obviousness of this combination of limitations, nor the obviousness of the recited 
cooperation between limitations in th[ese] claim[s]," (id.), moreover, does not challenge 
the rejection of the individual claims with any reasonable specificity. Therefore, 
claims 152, 153, and 334 stand or fall with representative claim 151. 

The examiner finds, "for pull-down type menus, a cursor needs to be used to 
select the appropriate function. This is cleariy taught by Lapson (US Patent 
Number 4,464,652), in reference to the menu information (e.g., column 6, lines 20-39)." 
(Examiner's Answer at 89-90.) The appellant argues, "the facts (1 ) that this 'cursor* 
limitation had such significant advantages and (2) that Netravali and Marsh did not 
utilize it both establish the non-obviousness of this 'cursor" limitation." (Reply Br. at 
215.) 
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a. Claim Construction 
Claim 151 recites in pertinent part the following limitations: "generating cursor 

Information " Giving the representative claim its broadest, reasonable construction, 

the limitations require displaying a cursor on a screen. 

b. Obviousness Determination 
"Non-obviousness cannot be established by attacking references individually 
where the rejection is based upon the teachings of a combination of references." In re 
Merck, 800 F.2d, 1091, 1097, 231 USPQ 375. 380 (Fed. Cir. 1986) (citing In re Keller, 
642 F.2d 413. 425, 208 USPQ 871. 881 (CCPA 1981)). "'Rather, the test is what the 
combined teachings of the references would have suggested to those of ordinary skill in 
the art.'" Cable Elec. Prods.. Inc. v. Genmark. Inc., 770 F.2d 1015. 1025, 226 USPQ 
881, 886-87 (Fed. Cir. 1985) (quoting Keller, 642 F.2d at 425. 208 USPQ at 881). 

Here, the rejection is based on the combined teachings of Marsh. Netravali, and 
Lapson. For its part, the latter reference discloses "[a] cursor control device having 

particular application for use in conjunction with a computer display system " Col. 3, 

II. 4-5. The cursor control device 20 "is coupled to a display system which is controlled 
by a computer or other equivalent circuitry. Appropriate programming of the computer 
is provided such that a 'menu' bar 100 comprising a variety of command options 
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indicated by titles (for example. T,. T^, T3 . . . TJ, is displayed across the CRT screen. . 
. ." Col. 5, 1. 68 - col. 6, 1. 4. "If a particular title (for example T^) is selected, one or 
more sub-command items 104 are displayed by the computer system below the primary 
menu title. As illustrated, the sub-command items appear to the user to be 
'pulled down' from the main menu bar 100." Col. 6, II. 4-9. 

"A user desiring to select a particular title moves cursor control unit 20 over a 
surface, thereby . . . sending signals indicative of X-Y locations to the display system for 
corresponding movement of a cursor or the like on the display screen." Id. at II. 20-25, 
We find that such a movement of a cursor displays the cursor on the screen. 
Therefore, we affirm the obviousness rejection of claim 151 and of claims 152, 153, and 
334, which fall therewith. 

4. Claims 159-161, 236-238, 279-281, 336, 350, 359, 415-419, 507, and 510 
The examiner asserts, "Marsh discloses generating information regarding objects 
such as towers, hangers, moving objects, etc. (column 2, lines 39-41) as well as cultural 
objects such as signal beacons and runway lamps (column 7. lines 24-25). These are 
graphical representations of the objects, and as such are icons." (Examiner's Answer 
at 90.) The appellant argues, "[tjhe "objects such as towers, hangers, moving objects, 
etc.' are not disclosed by Marsh as being icons " (Reply Br. at 216.) 
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a. Claim Construction 



"The general rule is, of course, that terms in the claim are to be given their 
ordinary and accustomed meaning." Johnson Worldwide Assocs., Inc. v. Zebco Corp., 
175 F.Sd 985, 989, 50 USPQ2d 1607. 1610 (Fed. CIr. 1999) (citing Renishaw PLC v. 
Marposs Societa PerAzioni, 158 F.Sd 1243, 1249, 48 USPQ2d 1 1 17, 1 121 (Fed. Cir. 
1998); York Prods., Inc. v. Central Tractor Farm & Family Ctr. , 99 F.3d 1568, 1572, 40 
USPQ2d 1619, 1622 (Fed. Cir. 1996)). "It is well settled that dictionaries provide 
evidence of a claim term's 'ordinary meaning.'" Inverness Med. Switz. GmbH v. Warner 
Lambert Co., 309 F.3d 1365, 1369, 64 USPQ2d 1926, 1930 (Fed. Cir. 2002) (citing 
Texas Digital Sys. Inc. v. Telegenix Inc., 308 F.3d 1193, 1202, 64 USPQ2d 1812, 1818 
(Fed. Cir. 2002); CCS Fitness, Inc. v. Brunswick Corp., 288 F.3d 1359, 1366, 62 
USPQ2d 1658, 1662 (Fed. Cir. 2002)). 

Here, independent claims 159, 236, 279, 415, 507, and 510 recite in pertinent 

part the following limitations: "generating icon image infomiation " The ordinary 

meaning of the term "icon" is "a small graphics image displayed on the screen to 
represent an object that can be manipulated by the user." Microsoft Press Computer 
Dictionary 206 (2d ed. 1 994). Giving the term its ordinary meaning, the limitations 
require displaying a small graphics image on a screen to represent an object that can 
be manipulated by a user. 





Appeal No. 2004-0353 
Application No. 08/457,211 



Page 53 



b. Obviousness Determination 



For its part, Marsh may display "runaways, towers, hangers, roads, rivers, fields, 
moving objects, etc.," col. 2, II. 40-41 , and "cultural objects such as signal beacons and 

runway lamps " Col. 7, II. 24-25. Because the examiner has not shown that such 

objects can be manipulated by a user, however, we are unpersuaded that the 
reference's objects constitute icons. 

The examiner does not allege, let alone show, that the addition of Netravali or 
Lapson cures the aforementioned deficiency of Marsh. Absent a teaching or 
suggestion of displaying a small graphics Image on a screen to represent an object that 
can be manipulated by a user, we are unpersuaded of a prima facie case of 
obviousness. Therefore, we reverse the obviousness rejection of claim 159; 
of claims 160, 161 , and 336. which depend therefrom; of claim 236; of claims 237. 238, 
and 350. which depend therefrom; of claim 279; of claims 280. 281, and 359. which 
depend therefrom; of claim 41 5; of claims 416-41 9, which depend therefrom; 
of claim 507; and of claim 510. 

5. Claims 167-169, 220-222, 234, 235. 284-286. 338, 348, 349. and 361 
The examiner asserts, "Marsh further discloses generating irregularly cropped 
image information by cropping to an irregular outline in response to the second three 
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dimensional perspective data decompressed image information (column 14, lines 44-48 
and 56-60)." (Examiner's Answer at 84.) He adds, "Marsh teaches making a face 
(of an object) invisible if it is in back of another face (e.g., of a building) (column 13, 
lines 53-56), using an occulting technique." {Id. at 85.) The appellant argues, "Marsh 
performs what the Examiner contends is the overlaying (Marsh's 'back side' 'occulting'. 
Col. 13:55-56) before clipping the image to 'the four sides of the aircraft window'." 
(Reply Br. at 191.) 

a. Claim Construction 
"The Patent and Trademark Office (PTO) must consider all claim limitations 
when determining patentability of an invention over the prior art." In re Lowry, 32 F.3d 
1579. 1582, 32 USPQ2d 1031. 1034 (Fed. Cir. 1994) (citing In re Gulack, 703 F.2d 
1381. 1385, 217 USPQ 401, 403-04 (Fed. Cir. 1983)). 

Here, independent claims 167 and 284 recite in pertinent part the following 
limitations: 

generating Irregularly cropped video Image information by cropping 
to an Irregular outline in response to the second data decompressed video 
Image Information; 

generating irregularly cropped textured video image information by 
texturing in response to the irregularly cropped video image information; 
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generating Irregularly cropped overlaid video image information by 
overlaying in response to the irregularly cropped textured video image 
information and in response to the background video image information. . 



Similarly, Independent claims 220 and 234 recite in pertinent part the following 
limitations: 

generating irregularly cropped image information by cropping to an 
irregular outline in response to the second data decompressed image 
information; 

generating Irregularly cropped textured image information by 
texturing in response to the irregularly cropped image information; 

generating irregularly cropped overlaid image information by 
overlaying in response to the irregularly cropped textured image 
information and in response to the background image information 

Considering these limitations, claims 167, 220, 234, and 284 require first cropping a 

image and then overlaying the cropped Image onto a background image. 

b. Obviousness Determination 
The examiner reads the claimed cropping on "column 14, lines 44-48 and 56- 
60," (Examiner's Answer at 84), of Marsh. For its part, this passage discloses a 
"clipping stage 63 which eliminates points outside the viewing volume or pyramid of 
vision 250 shown in FIG. 2a." Col. 14. II. 42-44. The examiner further reads the 
claimed overiaying on "column 13. lines 53-56." (id. at 85), of the reference. For its 
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part, the latter passage describes "a simple occulting technique." col. 13, ||. 56-57, 
performed by "rotation circuitry." id. at I. 39, of a "rotation stage 62." Col. 12, 1. 52. 
Assuming arguendo that Marsh's clipping stage 63 crops an image, and its rotation 
stage 62 overiays an image onto a background image, we are unpersuaded that the 
reference first crops an image and then overlays the cropped image onto a 
background image. To the contrary. Figure 1 of Marsh shows that the rotation stage 62 
performs its operations before the clipping stage 63 performs its functions. 

The examiner does not allege, let alone show, that the addition of Netravali or 
Lapson cures the aforementioned deficiency of Marsh. Absent a teaching or 
suggestion of first cropping an Image and then overiaying the cropped image onto a 
background image, we are unpersuaded of a prima facie case of obviousness. 
Therefore, we reverse the obviousness rejection of claim 167; of claims 168, 169, and 
338, which depend therefrom; of claim 220; of claims 221, 222, and 348, which depend 
therefrom; of claim 234; of claims 235 and 349, which depend therefrom; of claim 284; 
of claims 285, 286, and 361 , which depend therefrom. 

CONCLUSION 

In summary, the rejection of claims 125-136, 139. 151-153, 156-161, 167-177, 
194-202, 210. 211, 220-222, 234-238, 250.257, 266-291, 298, 299. 306. 307. 314-323. 
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329-332. 334-336, 338-341 , 343-346, and 348-522 under § 112, Tl 1 , as lacking a 
written description rejection is affirmed. The rejection of claims 125, 126, 128-132, 134, 
135, 139, 151, 152, 156, 157, 159, 160, 167-177, 194-197, 199-200, 202,210.211, 
220-222, 234-238. 250-256, 266-269. 271-277. 279. 280. 282-285. 287-291. 298. 299. 
306. 307, 314-323. 329-332. 334-336. 338-341, 343-346. 348-371, 373-377, 379-386, 
388-391, 393-395, 397-406, 408-411. 413-421. 423-425. 427-430, 432-440, 442-445, 
447-450, 452-455, 457-464, 466-478, 480-488. 490-492. and 494-522 under § 1 12, 
I1 1, as non-enabled is reversed. In contrast, the rejection of claims 127. 133. 136, 153, 
158, 161, 198, 201, 257. 270, 278, 281, 286, 372. 378, 387. 392, 396, 407, 412, 422, 
426, 431 , 441 , 446, 451 , 456. 465. 479, 489, and 493 under § 1 12. U 1 , as non-enabled 
is affirmed. 

The rejections of claims 125-136, 139, 166-161, 167-174, 194-202. 210. 211, 
220-222. 234-238, 250-257. 266-291. 298, 299, 306. 307. 314-323. 329-332, 335, 336, 
338-340. 343-346. and 348-522 under § 103(a) is reversed. In contrast, the rejection 
of claims 151-153, 175-177, 334. and 341 under § 103(a) is affirmed. 

"Any arguments or authorities not included In the brief will be refused 

consideration by the Board of Patent Appeals and Interferences " 37 C.F.R. 

§ 1.192<a). Accordingly, our affirmance Is based only on the arguments made In the 
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briefs. Any arguments or authorities omitted therefrom are neither before us nor at 
issue but are considered waived. Cf. In re Watts, 354 F.3d 1362, 1367, 69 USPQ2d 
1453, 1457 (Fed. Cir. 2004) ("(Ijt is important that the applicant challenging a decision 
not be permitted to raise arguments on appeal that were not presented to the Board.") 
No time for taking any action connected with this appeal may be extended under 37 
C.F.R. § 1.136(a)(1)(iv). 
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AFFIRMED 
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BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Before BARRETT, FLEMING, and BARRY. Administrative Patent Judges. 
BARRY, Administrative Patent Judge. 

DECISION ON APPEAL 
A patent examiner rejected claims 21, 31, 131, 132, 136, 137, 207-209, 219-221. 
231-233, 238-240, 259-261, 278-280, 409-614, 625-663, 668-681, and 687-771. The 
appellant appeals therefrom under 35 U.S.C. § 134(a). We affirm. 

BACKGROUND 

The invention at issue on appeal relates to image processing. A further 
understanding of the invention can be achieved by reading the following claims. 

21. An image processing system comprising: 

an input circuit generating Input image information; 
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a memory coupled to the input circuit and storing an image in 
response to the input image information generated by the input circuit; 

an accessing circuit coupled to the memory and accessing the 
image from the memory; and 

a display processor coupled to the accessing circuit and generating 
a plurality of frames of data compressed rotated and translated images by 
rotation and translation processing of the image accessed by the 
accessing circuit. 



31. An image processing system comprising: 

a database memory storing a database image; 

an image memory storing a portion of the database image; 

a look ahead circuit generating look ahead information; 

an image memory loading circuit coupled to the database memory 
and coupled to the image memory and loading the portion of the database 
image stored by the database memory into the Image memory; and 

an image processor coupled to the image memory and coupled to 
the look ahead circuit, the image processor generating a processed image 
by processing the portion of the database image stored in the image 
memory in response to the look ahead infomnatipn generated by the look 
ahead circuit. 



476. A process comprising the acts of: 

storing a database comprising a plurality of data compressed 
frames of topographical altitude information, each of a plurality of the data 
compressed frames of topographical altitude information comprising a 
plurality of data compressed blocks of topographical altitude information, 
each of a plurality of the data compressed blocks of topographical altitude 
information representing a data compressed block of topographical 
altitude information; 



Appeal No. 2003-0525 Page 3 

Application No. 08/457,728 



generating an accessed data compressed frame of topographical 
altitude Information in response to the plurality of data compressed frames 
of topographical altitude information, the accessed data compressed 
frame of topographical altitude information comprising a plurality of 
accessed data compressed blocks of topographical altitude information, 
each of a plurality of the accessed data compressed blocks of 
topographical altitude information representing an accessed data 
compressed block of topographical altitude information; 

generating a data decompressed frame of topographical altitude 
information in response to the accessed data compressed frame of 
topographical altitude information, the data decompressed frame of 
topographical altitude infomnation comprising a plurality of data 
decompressed blocks of topographical altitude information; and 

displaying a topographically shadowed image in response to the 
plurality of data decompressed blocks of topographical altitude 
information. 



Claims 441, 443, 447. 450, 456, 462, 466. 473. 479, 483, 486, 490, 492, 497, 
500, 502, 506, 511, 514, 521, 527, 530. 533, 536. 538, 542. 545, 551, 558, 563, 570, 
576, 579, 582, 585, 590, 593, 598, 603, 606, 612. 627, 635. 638, 642, 647, 650, 653, 
662, 674. 679, 690, 693, 700, 704, 707, 711, 717. 719. 723. 728. 733. 736. 740, 744, 
748, 750, 755, 758, and 763 stand rejected under 35 U.S.C. § 112, ^ 2, as indefinite. 
Claims 21, 31, 131, 132, 136. 137, 207-209, 219-221. 231-233. 238-240, 259-261, 278- 
280, 409-614, 625-663, 668-681. and 687-771 stand rejected under 35 U.S.C. § 112, 
H 1, as lacking a written description and under § 112, H 1, as non-enabled. Claims 31, 
578-614, 625-638. and 672-675 stand rejected under 35 U.S.C. § 103(a) as obvious 
over U.S. Patent No. 4.179.824 ("Marsh"). Claims 21, 131. 132, 136, 137, 207-209, 
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219-221, 231-233, 238-240, 259-261, 278-280, 409-577, 639-663, 668-671, 676-681, 
and 687-771 stand rejected under§ 103(a) as obvious over Marsh and U.S. Patent 
No. 4,302,775 ("Widergren"). 

OPINION 

When claims have been rejected under the first and second paragraphs of 35 

U.S.C. § 1 12, analysis "should begin with the deternnination of whether the claims 

satisfy the requirements of the second paragraph." In re Moore, 439 F.2d 1232, 1235, 

169 USPQ 236, 238 (CCPA 1971). Accordingly, our opinion addresses the rejections in 

the following order: 

indefiniteness rejection 

written description rejection 

enablement rejection 

obviousness rejection over Marsh 

obviousness rejection over Marsh and Widergren. 

A. Indefiniteness Rejection 
Rather than reiterate the positions of the examiner or the appellant in toto, we 
focus on the point of contention therebetween. Observing that "[cjlaims 441 , 443, 447, 
450. 456, 462, 466, 473, 479, 483, 486, 490, 492. 497, 500, 502, 506, 511, 514, 521, 
527, 530. 533, 536. 538, 542. 545. 551, 558, 563. 570. 576. 579, 582. 585, 590, 593, 
598, 603. 606, 612, 627, 635. 638. 642. 647. 650, 653. 662. 674, 679. 690, 693. 700. 
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704. 707. 711, 717, 719, 723. 728, 733, 736, 740, 744. 748, 750. 755, 758 and 763 
each include two references to a parent claim," (Examiner's Answer at 38-39). the 
examiner asserts, "it is unclear if these claims form an additional step in the process 
claimed in the parent claim, or if they are directed towards a product formed by the 
process of the parent claim. . . ." (Id. at 39.) The appellant argues that he "has defined 
what he regards as his invention." (Appeal Br. at 97.) 

"There Is no hard and fast rule against the double inclusion of claim language." 
Doyle V. Crain Industries, Inc., 243 F.3d 564 (table), 2000 WL 1608826, at *4 (Fed. Cir. 
2000). "Automatic reliance upon a 'rule against double inclusion' will lead to as many 
unreasonable interpretations as will automatic reliance upon a 'rule allowing double 
inclusion'. The governing consideration is not double inclusion. . . ." In re Kelly, 305 
F.2d 909, 916, 134 USPQ 397, 402 (CCPA 1962). Rather, "[t]he test for definiteness is 
whether one skilled in the art would understand the bounds of the claim when read in 
light of the specification. Orthokinetics Inc., v. Safety Travel Chairs, Inc., 806 F.2d 
1565, 1576, 1 USPQ2d 1081, 1088 (Fed. Cir. 1986). If the claims read in light of the 
specification reasonably apprise those skilled in the art of the scope of the invention. 
Section 112 demands no more. Hybritech, Inc. v. Monoclonal Antibodies, Inc., 802 
F.2d 1367, 1385, 231 USPQ 81, 94 (Fed. Cir. 1986)." Miles Labs., Inc. v. Shandon 
Inc., 997 F.2d 870, 876. 27 USPQ2d 1123, 1126 (Fed. Cir. 1993). 
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Here, reciting "[a] process as set forth in claim 439, further comprising the act of 
mal<ing a database product in response to the process set forth in claim 439," claim 441 
refers twice to the claim from which it depends, viz., claim 439. Similarly, each of 
claims 443, 447, 450, 456, 462, 466, 473, 479, 483, 486, 490, 492, 497, 500, 502, 506. 
511, 514, 521, 527, 530, 533, 536, 538, 542, 545. 551, 558, 563. 570. 576, 679, 582. 
585, 590, 593, 598, 603, 606, 612. 627, 635, 638. 642. 647, 650. 653, 662. 674, 679, 
690, 693, 700, 704, 707, 711, 717, 719. 723. 728. 733. 736. 740, 744, 748. 750. 755, 
758 and 763, refers twice to the claim from which it depends. We are unpersuaded that 
the two references to the parent claim would prevent one skilled in the art from 
understanding the bounds of the dependent claims when read in light of the 
specification. Therefore, we reverse the indefiniteness rejection of claims 441 , 443, 
447, 450, 456, 462, 466, 473, 479. 483, 486. 490, 492, 497, 500, 502, 506, 51 1, 514. 
521, 527, 530, 533, 536, 538, 542, 545, 551, 558. 563, 570, 576, 579, 582, 585. 590, 
593, 598, 603, 606, 612. 627. 635, 638, 642, 647, 650. 653, 662. 674. 679. 690. 693, 
700, 704, 707, 711, 717, 719, 723, 728, 733, 736, 740, 744, 748, 750, 755, 758, and 
763. 

B. Written Description Rejection 
"[Tjo assure separate review by the Board of individual claims within each group 
of claims subject to a common ground of rejection, an appellant's brief to the Board 
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must contain a clear statement for each rejection: (a) asserting that the patentability of 
claims within the group of claims subject to this rejection do not stand or fall together, 
and (b) identifying which individual claim or claims within the group are separately 
patentable and the reasons why the examiner's rejection should not be sustained." In 
re McDaniel, 293 F.Sd 1379. 1383, 63 USPQ2d 1462, 1465 (Fed. Cir. 2002) (citing 37 
C.F.R. §1. 192(c)(7) (2001)). "Merely pointing out differences in what the claims cover is 
not an argument as to why the claims are separately patentable." 37 C.F.R. 
§ 1.192(c)(7) (2001). Rather, "[f]or each rejection under 35 U.S.C. 112. first paragraph, 
the argument shall specify the errors in the rejection and how the first paragraph of 35 
U.S.C. 112 is complied with, including, as appropriate, how the specification and 
drawings, if any, . . . [djescribe the subject matter defined by each of the rejected 
claims. . . ," 37 C.F.R. § 1.192(c)(8)(i)(a)(2001).^ "If the brief fails to meet either 
requirement, the Board is free to select a single claim from each group of claims subject 
to a common ground of rejection as representative of all claims in that group and to 
decide the appeal of that rejection based solely on the selected representative claim." 
McDaniel, 293 F.3d at 1383. 63 USPQ2d at 1465. 



''Regardless of a rejection, "when filing an amendment an applicant should show 
support in the original disclosure for new or amended claims." M.P.E.P. § 2163. II, 3(b) 
(8th ed., Aug. 2001). 
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Here, although the appellant alleges that "[t]he claims do not stand or fall 
together," (Appeal Br. at 8), he falls to satisfy the second requirement. His summaries 
of what claims 31, 131, 132. 136. 137. 207, 209, 219. 221, 231, 233, 238. 240, 259, 
261, 278. 280. 409-439, 444. 449, 454, 459, 464. 465, 470. 471, 481. 482, 487, 488, 
493, 494. 499, 503. 508, 513. 518, 519, 524, 529, 534, 535, 539, 544. 549, 553, 555, 
560-562, 567, 568. 578. 583. 588, 592, 596, 601, 605, 610, 625, 630, 634, 639, 643, 
644, 649, 654, 659. 660. 672, 668, 676, 677, 687, 692, 697. 702, 706, 710, 714, 718, 
722, 726, 730. 734, 738. 742. 747. 752, 757, 762, and 767 cover. (Ex. 3). do not 
constitute an argument why the claims are separately patentable. Merely alleging that 
the examiner's rejection does "not establish why the express disclosure of the 
limitations in th[ese] claim[s] does not satisfy § 1 12-1," {id. at 1), moreover, does not 
challenge the rejection of the individual claims "with any reasonable specificity. . . ." In 
re Nielsen. 816 F.2d 1567, 1572, 2 USPQ2d 1525, 1528 (Fed. Cir. 1987). Therefore, 
claims 31, 131. 132. 136. 137, 207, 209, 219, 221.231.233. 238. 240, 259, 261,278. 
280, 409-439, 444. 449. 454, 459. 464, 465, 470, 471, 481, 482. 487. 488, 493, 494, 
499, 503, 50, 508, 513, 518, 519, 524, 529, 534, 535, 539, 544, 549. 553. 555. 560- 
562. 567, 568, 578, 583. 588, 592, 596, 601, 605, 610, 625. 630, 634, 639, 643, 644, 
649, 654, 659, 660, 672, 668. 676. 677. 687. 692. 697. 702. 706, 710, 714, 718, 722, 
726, 730, 734, 738, 742, 747, 752, 757, 762, and 767 stand or fall with representative 
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claim 476. With this representation in mind, we address the claims in the following 



claims 31, 131, 132, 136, 137, 207, 209, 219, 221, 231, 233, 238, 240, 
259, 261, 278, 280, 409-439, 444, 449, 454, 459, 464, 465, 470, 471, 476 
481, 482, 487, 488, 493, 494. 499, 503, 507, 508, 513, 518, 519, 524, 
529, 534, 535. 539, 544, 549. 553, 555, 560-562, 567. 568, 573, 578, 
583, 588, 592, 596, 601. 605, 610, 625, 630, 634, 639, 643, 644, 649, 
654, 655. 659, 660, 668, 672. 676, 677, 687, 692, 697, 702, 706, 710, 
714, 718, 722. 726, 730, 734, 738, 742, 747, 752, 757, 762, and 767 

claims 208, 220, 232, 239, 260, 279, 440-443, 445-448, 450-453, 455- 
458, 460-463, 466-469, 472-475, 477-480, 483-486, 489-492, 495-498, 
500-502, 504-506, 509-512, 514-517, 520-523, 525-528, 530-533, 536- 
538, 540-543, 545-548, 550-552, 554, 556-559, 563-566, 569-572, 574- 
577, 579-582. 584-587, 589-591, 593-595. 597-600, 602-604, 606-609, 
611-614, 626-629, 631-633, 635-638, 640-642, 645-648, 650-653, 656- 
658, 661-663. 669-671, 673-675, 678-681, 688-691, 693-696, 698-701, 
703-705, 707-709, 711-713, 715-717. 719-721. 723-725. 727-729, 731- 
733, 735-737, 739-741, 743-746, 748-751, 753-756, 758-761, 763-766, 
and 768-771 

claims 441, 446, 456, 457, 461, 467. 474, 478, 490, 491, 496. 505, 510, 
522. 526. 531. 536, 537. 546. 552. 557, 570, 571, 575, 580, 585, 590, 
598, 603. 607. 612. 627. 632. 636, 647, 651, 662, 674, 689, 693, 694, 
699, 713. 717. 721. 741. 745. 750, and 770. 



The examiner asserts, "[w]hiie there may be isolated mentions of 'rotation', 
'translation' and 'compression', these individual items are not put all together all in a 
single embodiment as is being claimed." (Examiner's Answer at 44.) The appellant 
argues, "[cjlaim 21 reads on supervisory computer 1 10R (Fig. 1 A) which is disclosed as 



order: 



claim 21 



1. Claim 21 
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having ... the computer program 57 that performs the data compression, rotation, and 
translation is disclosed in great detail." (Appeal Br. at 32.) He adds, "[f]urther, the 
terms 'frame' and 'frames' are recited verbatim or near-verbatim in the body of the 
disclosure (e.g.; Spec, at 39 (Reply Br. at 69.) 

"[C]ompliance with the 'written description* requirement of §1 12 is a question of 
fact. . . ." VaS'Cath, Inc, v. l\/lahurl<an 935 F.2d 1555, 1563, 19 USPQ2d 1111, 1116 
(Fed. Cir. 1991) (citing In re Gosteli, 872 F.2d 1008, 1012, 10 USPQ2d 1614, 1618 
(Fed. Cir. 1989); Utter v. Hiraga, 845 F.2d 993, 998, 6 USPQ2d 1709, 1714 (Fed. Cir. 
1988)). "'Although [the applicant] does not have to describe exactly the subject matter 
claimed, ... the description must clearly allow persons of ordinary skill in the art to 
recognize that [he or she] invented what is claimed."' Id,, 19 USPQ2d at 1 1 16 (quoting 
Gosteh\872 F.2d 1008, 1012, 10 USPQ2d 1614, 1618 (Fed. Cir. 1989)). "[T]he test for 
sufficiency of support ... is whether the disclosure of the application relied upon 
'reasonably conveys to the artisan that the inventor had possession at that time of the 
later claimed subject matter."' Ralston Purina Co. v Far-Mar-Co,, Inc., 772 F.2d 1570, 
1575, 227 USPQ 177, 179 (Fed. Cir. 1985) (quoting In re Kaslow, 707 F.2d 1366, 1375, 
217 USPQ 1089, 1096 (Fed. Cir. 1983)). "Application sufficiency under §112, first 
paragraph, must be judged as of the filing date [of the application]." Vas-Cath, 935 
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F.2d at 1566, 19 USPQ2d at 1119 (citing United States Steel Corp. v. PhMps 
Petroleum Co., 865 F.2cl 1247, 1251, 9 USPQ2d 1461, 1464 (Fed. Cir. 1989)). 

Here, claim 21 recites in pertinent part the following limitations: "a display 
processor coupled to the accessing circuit and generating a plurality of frames of data 
compressed rotated and translated images by rotation and translation processing of the 
image accessed by the accessing circuit." In other words, the claim specifies that a 
processor rotates and translates an image to generate a plurality of frames of images 
that are compressed, rotated, and, translated. 

Turning to the original specification, we find it discloses that a "[d]atabase 
memory 131 B can store large amounts of high detail information. . . . This information 
can be stored ... as video frames of information representing a mosaic of images." 
(Spec, at 39 (emphases added.)) Once stored, the "[f]rames can be selected by 
supervisory processor 131F, such as in real time under control of a dynamic allocation 
program using a look ahead for frames of information to be loaded into image 
memory 131 D." {Id.) Upon selection of the frames, an "[i]mage processor 131E 
provides real time rotation, translation, spatial compression, anti-aliasing, and 
other image processing operations to achieve a dynamic image derived from the static 
image in image memory 131D. . . (Id. at 40-41 (emphases added).) We are not 
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persuaded that tliese disclosures fail to reasonably convey to the artisan that the 
appellant had possession of the claimed "display processor coupled to the accessing 
circuit and generating a plurality of frames of data compressed rotated and translated 
images by rotation and translation processing of the image accessed by the accessing 
circuit" as of the filing date of his application. Therefore, we reverse the written 
description rejection of claim 21. 

2. Claims 31, 131, 132, 136, 137, 207, 209, 219. 221, 231, 233, 238, 240, 259, 261, 
278, 280, 409-439, 444, 449, 454, 459, 464, 465, 470, 471, 476, 481, 482, 487, 488, 
493, 494, 499, 503, 507, 508, 513. 518, 519, 524, 529, 534. 535, 539, 544. 549, 553, 
555, 560-562, 567, 568. 573, 578. 583. 588, 592, 596, 601, 605, 610, 625. 630. 634, 
639, 643, 644, 649, 654, 655, 659, 660, 668. 672 676, 677, 687, 692. 697. 702. 706, 
710, 714, 718, 722, 726. 730, 734. 738. 742, 747, 752, 757, 762, and 767 

Recognizing that the original specification "does mention a 'database 

memory' (130A)," (Examiner's Answer at 47). the examiner asserts, "[h]owever, it does 

not discuss the storing of a 'plurality of data compressed frames of topological altitude 

information, each of a plurality of the data compressed frames of topological altitude 

information comprising a plurality of data compressed blocks of topological altitude 

information, each of a plurality of the data compressed blocks of topological altitude 

information representing a data compressed block of topographical altitude information' 

as recited in . . . claim [476]." {Id.) The appellant argues that in his Experimental 

System embodiment, "the computer program controls the scanout of a frame of 64-pixel 

blocks of image information in image memory to refresh the CRT display monitor. The 
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frame of blocks of image information is scanned out of image memory on a block-by- 
block basis with 64-pixel blocks (e.g.; Spec, at 39, 195-196, and 197; respectively. . . 
(Reply Br. at 70.) 

Representative claim 476 recites in pertinent part the following limitations: 
"storing a database comprising a plurality of data compressed frames of topographical 
altitude information, each of a plurality of the data compressed frames of topographical 
altitude information comprising a plurality of data compressed blocks of topographical 
altitude information, each of a plurality of the data compressed blocks of topographical 
altitude information representing a data compressed block of topographical altitude 
information. . . In other words, the claim specifies that a database stores compressed 
frames of topographical, altitude information, and that each of the compressed frames 
comprises compressed blocks of topographical, altitude information. 

Turning to the specification, the logic of the appellant's argument confounds us. 
Although the argument purports to refer to the operation of the "'Experimental System' 
embodiment," (Reply Br, at 70 n.31), which is shown in Figure 1H of the specification, 
(Spec, at 5), the passages of the specification cited by the appellant do not appear to 
describe this embodiment. To the contrary, page 39 describes "[a]n alternate 
configuration . . . with reference to Fig. 1J." (Id at 38.) For their part, pages 195-97 
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describe "an experimental configuration with an image memory having 262,144-pixels 
arranged in a 512-by-512 pixel memory map. . . ." {Id. at 195.) 

Besides referring to an "alternate configuration" instead of the "Experimental 
System embodiment", page 39 omits details of claim 476. Although the page discloses 
that "frames of information" "can be stored on a video disk," the frames are not stored 
in a compressed format. To the contrary, "[tjhe frames can be stored having the 
highest spatial resolution that is required," {id. at 39), and later "compressed with image 
processor 131 E to form an image ... for the particular display scenario." {Id.) "For 
example, in a flight simulator application, frames can be stored for the highest zoom 

magnification and lowest aircraft altitude required " {Id.) It is unclear that frames for 

such an application represent topographical, altitude information. Furthermore, 
page 39 does not describe its frames of information as comprising compressed blocks 
of information. 

Besides referring to an "experimental configuration" instead of the "Experimental 
System embodiment," pages 195-97 also omit details of claim 476. Instead of a 
database, the pages refer to the implementation of "an image memory." {Id. at 195.) 
The image memory is arranged in a memory map, {id.), which "contains a 64-by-64 
array of blocks [of pixels] for a total of 4096 blocks." {Id. at 196.) Despite the menton 
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of blocks, the pages do not disclose that the blocks are compressed; that the blocks 
represent topographical, altitude information; or that the blocks constitute compressed 
frames of topographical, altitude information. 

For these reasons, we find that the disclosure fails to reasonably convey to the 
artisan that the appellant had possession of the claimed "storing a database comprising 
a plurality of data compressed frames of topographical altitude information, each of a 
plurality of the data compressed frames of topographical altitude information comprising 
a plurality of data compressed blocks of topographical altitude information, each of a 
plurality of the data compressed blocks of topographical altitude information 
representing a data compressed block of topographical altitude information" as of the 
filing date of his application. Therefore, we affirm the written description rejection of 
claim 476 and of claims 31, 131, 132, 136. 137, 207, 209, 219, 221, 231, 233, 238, 
240, 259. 261, 278, 280, 409-439, 444, 449, 454. 459, 464. 465. 470, 471, 481, 482, 
487, 488, 493, 494, 499, 503, 507, 508, 513, 518, 519, 524, 529, 534, 535, 539, 544, 
549. 553. 555, 560-562, 567, 568, 573, 578, 583, 588. 592, 596, 601, 605, 610, 625, 
630, 634. 639. 643. 644, 649. 654, 655 659, 660, 668, 672 676, 677. 687, 692, 697, 
702. 706, 710, 714, 718, 722, 726, 730, 734, 738. 742, 747, 752, 757. 762, and 767, 
which fall therewith. 
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3. Claims 208, 220, 232, 239, 260, 279, 440-443, 445-448, 450-453, 455- 
458, 460-463, 466-469, 472-475, 477-480, 483-486, 489-492, 495-498, 
500-502, 504-506, 509-512, 514-517, 520-523, 525-528, 530-533, 536- 
538, 540-543, 545-548, 550-552, 554, 556-559, 563-566, 569-572. 574- 
577, 579-582, 584-587, 589-591, 593-595, 597-600, 602-604, 606-609, 
611-614, 626-629, 631-633, 635-638, 640-642, 645-648, 650-653, 656- 
658, 661-663, 669-671 , 673-675, 678-681, 688-691, 693-696. 698-701, 
703-705, 707-709, 711-713. 715-717. 719-721, 723-725, 727-729. 731- 
733. 735-737. 739-741. 743-746. 748-751, 753-756, 758-761, 763-766, 
and 768-771 

Observing that "241 of the pending claims,"^ (Examiner's Answer at 16), "recite 
limitations for making one or more diverse types of products 'in response to' method or 
apparatus limitations of a parent claim," {id. at 17-18), the examiner asserts, "[t]here is 
simply no description in the specification, or any depiction in the drawings, of making 
these claimed 'products'." {Id. at 18.) The appellant argues, "[t]he disclosure has written 
description of 'product' claim limitations in combination with other claim limitations." 
(Reply Br. at 164.) 



Claims 208, 220, 232, 239, 260. 279, 440, 443, 445, 448, 450, 453. 455, 458, 
460, 463, 466, 469, 472, 475, 477, 480. 483, 486, 489, 492, 495, 498, 500, 502, 504, 
506, 509, 512, 514, 517, 520, 523, 525, 528, 530, 533, 538, 540, 543, 545, 548, 550, 
554, 556, 559, 563, 566, 569, 572, 574, 577, 579, 582, 584, 587, 589, 591, 593, 595. 
597, 600, 602, 604, 606, 609, 611, 614, 626, 629, 631, 633, 635, 638, 640, 642, 645. 
648, 650. 653, 656, 658, 661, 663, 669, 671, 673. 675, 678, 681, 688, 691, 696, 698. 



^The examiner should have enumerated the 241 claims. 
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701, 703, 704. 707, 708, 711, 712, 715, 716, 719, 720, 723, 724. 727. 728. 731, 732. 
735, 736, 739, 740, 743. 744, 748, 749, 753, 754, 758. 759, 763, 765, 768. and 769 
recite in pertinent part the making of a general "product." e.g., claim 208; a general 
"first product." e.g.. claim 443; a general "second product," e.g.. claim 443; or a general 
"third product." e.g.. claim 443. Claims 442, 452, 468. 485, 501. 516. 532. 547. 565, 
581, 586. 594. 608. 637, 652, 695. 725. 729, 733, 764, and 771 recite in pertinent part 
"making a display product" and the making of a general "second product." Claims 447, 
462. 479. 497. 511. 527, 542, 558, 576. 599. 613, 628. 641. 657, 670, 680, 690, 700, 
705, 709, 737, 755. and 760 recite In pertinent part "making a design product" and the 
making of a general "second product." Claim 451 recites in pertinent part "making a 
graphic product." Claim 473 recites in pertinent part "making a designed product." 
Claims 484 and 521 recite in pertinent part "making a data decompressed product." 
Claims 515 and 761 recite in pertinent part "making a processed product." Claims 541, 
679, and 756 recite in pertinent part "making a manufactured product." Claims 551 
and 751 recite in pertinent part "making a communication product." Claims 564, 646, 
and 746 recite in pertinent part "making a communicated product." Claim 766 recites in 
pertinent part "making an information product." 

The examiner finds, "with one exception, variations of the term 'product' (e.g., 
'products') [are] used in the specification only in a mathematical sense (such as for 
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multiplication or a sum-of-products)." (Examiner^s Answer at 19.) The passage of the 
specification containing the "exception" discloses that "the final product of a graphic art 
system may be static photographs. . . ." (Spec, at 454 (emphasis added). )^ We find 
that the claimed making of a general "product," the claimed making of a general "first 
product," the claimed making of a general "second product," the claimed making of a 
general "third product," the claimed "making a display product," the claimed "making a 
design product," the claimed "making a graphic product," the claimed "making a 
designed product," the claimed "making a data decompressed product," the claimed 
"making a processed product," the claimed "making a manufactured product," the 
claimed "making a communication product," the claimed "making a communicated 
product," and the claimed "making an information product" each refer to the disclosed 
making of static photographs. 

The disclosed making of static photographs, however, does not cure the lack of 
support for the independent claims from which the aforementioned claims depend. 
Therefore, we also affirm the written description rejection of dependent claims 208, 220, 
232, 239, 260, 279, 440-443, 445-448, 450-453, 455-458, 460-463, 466-469, 472-475, 
477-480, 483-486, 489-492. 495-498, 500-502, 504-506, 609-512, 514-517, 520-523, 
525-528. 530-533. 536-538, 540-543. 545-548. 550-552, 554. 556-559, 563-566. 569- 



^We are puzzled by the appellant's failure to cite the passage. 
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572, 574-577, 579-582, 584-587. 589-591, 593-595, 597-600, 602-604, 606-609, 611- 
614. 626-629, 631-633. 635-638. 640-642, 645-648, 650-653, 656-658. 661-663, 669- 
671, 673-675, 678-681, 688-691. 693-696, 698-701, 703-705. 707-709, 711-713, 715- 
717, 719-721, 723-725, 727-729. 731-733, 735-737, 739-741, 743-746, 748-751, 753- 
756, 758-761, 763-766. and 768-771. 

4. Claims 441. 446, 456, 457, 461, 467, 474, 478, 490, 491, 496, 505, 
510, 522, 526, 531, 536, 537, 546, 552, 557, 570, 571, 575, 580, 585, 
590, 598, 603, 607, 612, 627, 632, 636, 647. 651. 662, 674, 689. 693, 
694, 699, 713, 717, 721, 741. 745. 750, and 770 

Observing that "pending claims," (Examiner's Answer at 16), "recite limitations 
for making one or more diverse types of products 'in response to' method or apparatus 
limitations of a parent claim," {id. at 17-18), the examiner finds, "[t]here is simply no 
description in the specification, or any depiction in the drawings, of making these 
claimed 'products'." {Id. at 18.) The appellant argues, "[t]he disclosure has written 
description of 'product' claim limitations in combination with other claim limitations." 
(Reply Br. at 164.) 

Exemplifying the appellant's "making a product" limitations, dependent claim 446 
recites "[a] process as set forth in claim 444. further comprising the act of making a filter 
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product in response to the plurality of output data compressed blocks of image 

information." For its part, independent claim 444 recites the following limitations: 

444. A process comprising the acts of: 

storing a database comprising a plurality of data compressed 
mosaics of image information, each of a plurality of the data compressed 
mosaics of image information comprising a plurality of data compressed 
blocks of image information, each of a plurality of the data compressed 
blocks of image information representing a two dimensional 64-sample 
data compressed block of image information; 

generating an accessed data compressed mosaic of image 
information in response to the plurality of data compressed mosaics of 
image information, the accessed data compressed mosaic of image 
information comprising a plurality of accessed data compressed blocks of 
image information, each of a plurality of the accessed data compressed 
blocks of image infomnation representing an accessed two dimensional 
64-sample data compressed block of image information; and 

communicating a plurality of output data compressed blocks of 
image infonnation to a remote location in response to the plurality of 
accessed data compressed blocks of image information, each of a 
plurality of the output data compressed blocks of image information 
representing an output two dimensional 64-sample data compressed 
block of image infonnation. 

In the dependent claim, the limitations "further comprising" and "in response to" 

evidence that the act of "making a filter product" is an additional act in the process of 

the independent claim. The product does not result from the process of the parent 

claim; it results from some additional act of "making." 
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Turning to the specification, the appellant asserts, '*[t]he disclosure has more 
than 200 occurrences of 'filter' terminology." (Reply Br. at 168.) He fails to explain, 
however, the meaning of the claimed "filter product" or how it relates to the "filter 
terminology" of the specification. Although the specification discusses "[a] spatial filter 
arrangement," (Spec, at 162), for example, the arrangement is not described as being 
made "in response to the plurality of output data compressed blocks of image 
information." 

Because the appellant has not shown that the specification describes either the 
claimed "filter product" or the claimed act of "making" the filter product in response to 
output data compressed blocks of image information, we find that the disclosure fails to 
reasonably convey to the artisan that the appellant had possession of the claimed "act 
of making a filter product in response to the plurality of output data compressed blocks 
of image information" as of the filing date of his application. Therefore, we affirm the 
written description rejection of claims 441, 446, 456. 457. 461. 467. 474, 478, 490, 491, 
496, 505. 510, 522, 526, 531. 536, 537. 546. 552. 557. 570. 571, 575. 580, 585. 590, 
598. 603. 607. 612. 627, 632. 636. 647. 651. 662. 674. 689, 693, 694. 699, 713. 717, 
721.741,745, 750. and 770. 
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C. Enablement Rejection 



We address the enablement rejection of tlie claims in the following order: 

claims 21, 31. 131, 132, 136, 137, 207, 209, 219. 221, 231, 233, 238, 
240, 259, 261, 278, 280, 409-439, 444, 449, 454, 459, 464, 465, 470, 
471, 476, 481, 482, 487, 488, 493, 494, 499, 503, 507, 508, 513, 518, 
519, 524, 529, .534. 535, 539, 544, 549, 553, 555, 560-562, 567, 568, 
573. 578, 583, 588. 592, 596, 601, 605, 610, 625, 630. 634, 639, 643, 
644, 649, 654, 655, 659. 660, 668, 672, 676, 677, 687, 692, 697, 702, 
706, 710, 714, 718, 722, 726, 730, 734, 738, 742, 747, 752, 757. 762, 
and 767. 

claims 208, 220, 232, 239, 260, 279, 440, 442, 443, 445, 447, 448, 450- 
453, 455, 458. 460. 462, 463, 466, 468, 469, 472, 473, 475, 477, 479, 
480. 483-486, 489, 492, 495, 497, 498, 500-502. 504, 506, 509, 51 1,512, 
514-517, 520, 521, 523, 525, 527, 528, 530, 532, 533, 538, 540-543, 545, 
547. 548, 550. 551, 554, 556, 558, 559, 563-566, 569, 572, 574, 576, 
577, 579. 581. 582, 584. 586, 587. 589, 591, 593-595. 597, 599, 600, 
602, 604, 606. 608, 609, 611, 613, 614, 626, 628, 629. 631. 633. 635, 
637, 638, 640-642, 645, 646, 648, 650, 652, 653, 656-658, 661. 663, 669- 
671, 673, 675, 678-681, 688, 690, 691, 695, 696, 698, 700, 701, 703-705, 
707-709, 711. 712, 715, 716, 719, 720, 723-725, 727-729, 731-733, 735- 
737, 739, 740, 743, 744, 746, 748, 749, 751, 753-756, 758-761, 763-766, 
768, 769. and 771 

claims 441, 446, 456, 457, 461, 467, 474. 478, 490, 491, 496, 505, 510, 
522, 526, 531, 536, 537, 546, 552, 557, 570, 571, 575, 580, 585, 590, 
598, 603, 607, 612. 627, 632, 636, 647, 651 » 662, 674, 689, 693, 694, 
699. 713. 717, 721, 741. 745, 750, and 770. 
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1. Claims 21, 31, 131. 132, 136, 137, 207, 209, 219, 221, 231. 233. 238. 
240, 259, 261, 278, 280, 409-439, 444, 449, 454. 459, 464, 465, 470, 471 
476, 481, 482, 487, 488, 493. 494, 499, 503, 507, 508. 513, 518, 519, 
524, 529, 534, 535, 539, 544, 549, 553, 555, 560-562, 567, 658, 573, 
578; 583, 588, 592, 596, 601, 605, 610, 625, 630, 634, 639, 643, 644, 
649, 654, 655, 659, 660. 668. 672, 676, 677, 687, 692, 697, 702, 706, 
710, 714, 718, 722, 726. 730, 734, 738, 742, 747. 752, 757, 762. and 767 

The examiner asserts, "[a] system is a combination of elements, where the 
combination is resultant from the interconnection of various components to perform a 
function. The interconnections and Interactions of the claimed components to perform 
the claimed functions in combination is lacking from Appellant's specification." 
(Examiner's Answer at 26.) He adds, "complex subject matter merits a thorough and 
detailed disclosure of how the claimed elements are, in fact, connected to each other, in 
order to perform the claimed interrelated processes being claimed." {Id. at 56-57.) 

The appellant argues, "[tjhe instant disclosure . . . includes significant details for 
the actually reduced-to-practlce 'Experimental System' ~ e.g.; detailed schematic 
diagrams (Figs. 6B-6AH), integrated circuit component placement on the circuit boards 
(Spec, at 522-543), actual wiring between the integrated circuit components (Figs. 6B- 
6AH), details of cable wires between system components (Spec, at 510-521), and the 
detailed computer program source code listings (Spec, at 544-574)." (Reply Br. at 
253.) 
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"UJhe PTO bears an initial burden of setting forth a reasonable explanation as to 
why it believes that the scope of protection provided by that claim is not adequately 
enabled by the description of the invention provided in the specification of the 
application. . . ." In re Wright, 999 F.2d 1557, 1561-62, 27 USPQ2d 1510. 1513 (Fed. 
Cir. 1993) (citing In re Marzocchi, 439 F.2d 220, 223-24, 169 USPQ 367, 369-70 
(CCPA 1971)). More specifically, "[t]o be enabling under §112, a patent must contain a 
description that enables one skilled in the art to make and use the claimed invention." 
Atlas Powder Co. v. E. I. Du Pontde Nemours & Co., 750 F.2d 1569, 1576, 224 USPQ 
409, 413 (Fed. Cir. 1984) (citing Raytheon Co. v. Roper Corp., 724 F.2d 951, 960, 220 
USPQ 592, 599 (Fed. Cir. 1983)). "That some experimentation is necessary does not 
preclude enablement; the amount of experimentation, however, must not be unduly 
extensive." Id., 224 USPQ at 413. 

Here, the examiner offers a "full[] explanation of . . . undue experimentation. . . 
(Examiner's Answer at 25.) The explanation, however, is not directed to the specific 
claim language. Claim 21, for example, recites in pertinent part "a memory coupled to 
the input circuit and storing an image in response to the input image information 
generated by the input circuit; an accessing circuit coupled to the memory and 
accessing the image from the memory; and a display processor coupled to the 
accessing circuit and generating a plurality of frames of data compressed rotated and 
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translated images by rotation and translation processing of the image accessed by the 
accessing circuit." (Emphases added.) We are uncertain which of the claimed 
couplings the examiner believes lack enablement. 

The examiner's explanation includes eight factors in determining whether undue 
experimentation in present, (/d. at 54-62.) We address two of the factors. Regarding 
the "state of the prior art," the examiner asserts, "[t]he state of the prior art, as 
exemplified by the art cited in the art rejection herein, was fully considered in making 
the enablement rejection." (Id. at 57.) Marsh, however, omits a thorough and detailed 
disclosure of how the components of its image processor are connected. Instead, the 
reference merely shows signal lines interconnecting the Translation Stage, the Rotation 
Stage, and the other components. Figs. 1 and 3-7. We are uncertain why the 
examiner would require more detail than that shown in Marsh. 

Regarding the "level of ordinary skill in the art," the examiner admits, "[i]mage 
processing Is a highly skilled art." (Examiner's Answer at 58.) He then asserts, "[gjiven 
that the connections and interrelations of exemplary claims 21 and 476 are simply not 
disclosed at all," {id at 58-59), "the practitioner would be attempting to make and use 
the claimed invention with the equivalent of no disclosure at all. . . ." {id. at 69.) Such 
an assertion, however, overlooks the admittedly high level of skill in the art. 
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The examiner has not persuaded us that the specification would not enable one 
skilled in the art to interconnect the components of the claimed invention without undue 
experimentation. Therefore, we reverse the enablement rejection of claims 21,31, 131, 
132, 136, 137, 207, 209. 219, 221, 231, 233, 238, 240, 259, 261, 278, 280, 409-439, 
444, 449, 454, 459, 464, 465, 470, 471, 476, 481. 482, 487, 488, 493, 494. 499, 503, 
507, 508. 513, 518, 519, 524. 529, 534, 535, 539, 544, 549, 553, 555, 560-562, 567, 
658, 573, 578. 583, 588, 592, 596, 601. 605, 610, 625, 630, 634, 639, 643. 644, 649. 
654, 655. 659. 660, 668, 672, 676, 677. 687, 692. 697, 702, 706, 710, 714, 718, 722, 
726, 730, 734, 738, 742, 747, 752, 757, 762, and 767. 



2. Claims 208. 220, 232. 239, 260, 279, 440. 442. 443, 445, 447, 448, 
450-453, 455, 458. 460, 462, 463, 466. 468. 469. 472. 473, 475, 477, 
479, 480, 483-486. 489, 492, 495, 497. 498, 500-502, 504, 506, 509, 511, 
512, 514-517. 520. 521, 523, 525, 527, 528, 530. 532, 533, 538, 540-543, 
545, 547, 548. 550. 551. 554. 556, 558, 559. 663-566. 569, 572, 574, 
576, 577, 579. 581. 582. 584, 586, 587, 589, 591, 593-595; 597, 599, 
600, 602. 604. 606, 608, 609, 611, 613, 614, 626, 628, 629, 631, 633, 
635. 637, 638. 640-642, 645, 646, 648, 650, 652, 653, 656-658, 661, 663. 
669-671. 673, 675, 678-681, 688, 690, 691. 695. 696, 698. 700, 701. 703- 
705, 707-709. 711, 712, 715, 716, 719, 720. 723-725, 727-729. 731-733, 
735-737. 739. 740. 743, 744, 746, 748, 749. 751. 753-756, 758-761. 763- 
766, 768. 769. and 771 

The examiner asserts, "[t]he specification provides no guidance as to Jtqw these 
products are made or what these products are intended to be. Without any guidance 
from the originally filed specification, one of ordinary skill in the art would be burdened 
with undue experimentation or delay in trying to make and use the claimed invention." 
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(Examiner's Answer at 30.) The appellant argues, "[t]he disclosed computer programs 
provide 'working examples' of products — " (Reply Br. at 1 1 0.) 

In addressing the written description rejection, we found that claims 208, 220, 
232, 239, 260, 279, 440, 442, 443, 445. 447. 448, 450-453, 455, 458, 460, 462, 463. 
466. 468, 469, 472, 473, 475, 477, 479. 480, 483-486, 489. 492, 495, 497, 498, 500- 
502, 504, 506, 509. 511, 512, 514-517, 520, 521, 523, 525. 527, 528, 530, 532, 533, 
538, 540-543, 545, 547, 548, 550, 551, 554, 556, 558, 559, 563-566, 569, 572, 574, 
576, 577, 579, 581, 582, 584, 586, 587. 589, 591, 593-595, 597, 599, 600, 602, 604, 
606, 608, 609. 611, 613, 614, 626, 628, 629, 631, 633, 635. 637, 638, 640-642, 645, 
646, 648, 650, 652. 653, 656-658, 661, 663, 669-671, 673, 675, 678-681, 688, 690, 
691, 695, 696, 698, 700, 701, 703-705, 707-709, 711, 712, 715, 716, 719, 720, 723- 
725, 727-729, 731-733, 735-737, 739, 740, 743, 744, 746, 748, 749, 751, 753-756. 
758-761, 763-766, 768, 769, and 771 each refer to the disclosed making of static 
photographs. We are not persuaded that the specification would not enable one skilled 
in the art to make static photographs without undue experimentation. Therefore, we 
reverse the enablement rejection of claims 208, 220, 232, 239, 260, 279, 440, 442, 
443, 445, 447, 448, 450-453, 455, 458, 460, 462, 463, 466, 468. 469. 472, 473, 475, 
477, 479, 480, 483-486, 489, 492, 495. 497, 498, 500-502, 504, 506, 509, 511, 512, 
514-517, 520, 521, 523, 625, 527, 528. 530, 532, 533. 538, 540-543, 545, 547, 548, 
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550, 551, 554, 556, 558, 559, 563-566. 569, 572, 574, 576, 577, 579, 581, 582, 584, 
586, 587, 589, 591, 593-595, 597, 599, 600, 602, 604, 606, 608, 609, 611, 613, 614, 
626, 628, 629, 631, 633, 635, 637, 638, 640-642, 645, 646, 648, 650, 652, 653, 656- 
658, 661, 663, 669-671, 673, 675, 678-681, 688, 690. 691, 695, 696, 698, 700, 701, 
703-705, 707-709, 711, 712, 715, 716. 719. 720. 723-725. 727-729. 731-733. 735-737, 
739, 740, 743, 744, 746, 748, 749, 751, 753-756, 758-761. 763-766. 768, 769, and 
771. 

3. Claims 441. 446. 456, 457. 461. 467. 474, 478, 490, 491, 496, 505, 
510, 522, 526, 531, 536, 537, 546, 552, 557. 570, 571, 575, 580, 585, 
590, 598. 603. 607, 612, 627, 632, 636, 647, 651 . 662. 674, 689, 693, 
694, 699, 713, 717, 721, 741, 745, 750, and 770 

The examiner asserts, "[t]he specification provides no guidance as to how these 
products are made or what these products are intended to be. Without any guidance 
from the originally filed specification, one of ordinary skill in the art would be burdened 
with undue experimentation or delay in trying to make and use the claimed invention." 
(Examiner's Answer at 30.) The appellant argues, "[t]he disclosed computer programs 
provide 'working examples' of products. . . ." (Reply Br. at 110.) 

In addressing the written description rejection, supm, we found no showing the 
specification describes either the meaning of the claimed products or the act of making 
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the products. Without knowing the identity of the claimed products, we are not 
persuaded that the specification would enable one skilled in the art to make and use the 
claimed products without undue experimentation. Therefore, we affirm the enablement 
rejection of claims 441, 446, 456, 457, 461, 467, 474, 478, 490, 491, 496, 505, 510, 
522, 526, 531, 536, 537, 546, 552, 557, 570, 571, 575, 580, 585, 590, 598, 603, 607, 
612, 627, 632. 636, 647, 651, 662, 674, 689, 693, 694, 699, 713, 717, 721, 741, 745, 
750, and 770. 



Here, claim 31 is the only claim rejected over IVIarsh (sans Widergren) that the 
appellant specifically addresses. (Reply Br. at 291-93.) His summaries of what 
claims 578-614, 625-638, and 672-675 cover, (Ex. 3), do not constitute an argument 
why the claims are separately patentable. Merely alleging that the examiner's rejection 
does not establish the "obviousness of this combination of limitations, nor the 
obviousness of the recited cooperation between limitations in th[ese] claim[s]," {id. at 1), 
moreover, does not challenge the rejection of the individual claims with any reasonable 
specificity. Therefore, claims 578-614, 625-638, and 672-675 stand or fall with 
representative claim 31 . With this representation in mind, we address the following 
points of contention: 



D. Obviousness Rejection over Marsh 



analogousness of Marsh 
image memory 
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image loading 
looking ahead 
image processor. 



1 . Analogousness of Marsh 



The examiner finds, "Marsh teaches an image processing system. . , ." 
(Examiner's Answer at 31.) The appellant argues, "Marsh is nonanalogous with the 
instant claimed invention — Marsh shows a graphics (polygon) flight simulator system 
while the instant claimed invention is directed to a novel system having a relational 
database, topographical altitude, topographical occulting, topographical shadowing, and 
others." (Reply Br. at 277.) 

"Whether a reference in the prior art is 'analogous' is a fact question." In re Clay, 
966 F.2d 656, 658, 23 USPQ2d 1058, 1060 (Fed. Cir. 1992) (citing Panduit Corp. v. 
Dennison Mfg. Co., 810 F.2d 1561, 1568 n.9. 1 USPQ2d 1593, 1597 n.9 (Fed. Cir, 
1987)). Two criteria have evolved for answering the question: "(1) whether the art is 
from the same field of endeavor, regardless of the problem addressed, and (2) if the 
reference is not within the field of the inventor's endeavor, whether the reference still is 
reasonably pertinent to the particular problem with which the inventor is involved." Id. at 
658-59, 23 USPQ2d at 1060 (citing In re DeminskI, 796 F,2d 436, 442, 230 USPQ 313, 
315 (Fed. Cir. 1986); In re Wood, 599 F.2d 1032, 1036, 202 USPQ 171, 174 (CCPA 
1979)). 
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Here, regarding the first criterion, the appellant states that "[t]he field of the 
present invention is display and machine vision systenris and, in particular, image 
processing systems." (Spec, at 3,) Similarly, Marsh "relates to an imaging system for 
displaying objects. . . ." Col. 1, II. 7-8. 

The appellant also discloses that his invention includes a flight simulation 
application. (Spec, at 466.) Similarly, Marsh's invention concerns "a flight simulation 
system. . . CoL 2, 1. 22. Because the inventions of the appellant and the reference 
are both from the field of display systems, imaging systems, or flight simulators, we find 
that Marsh is analogous art. 

2. Image Memory 

The examiner finds, "Marsh teaches ... an image memory (304, 306, in 
Figure 3, makes up part of element 46 in Figures 1 and 3; additionally, each of the 
stages 60-65 also includes memories for storing the image data that they are operating 
on; any of these memories can be read on the extremely broad recitations in the 
claims) for storing the image (where the image is accessed from part of the data 
base 48). . . (Examiner's Answer at 31.) The appellant argues, "Marsh expressly 
states that element 46 is an 'interface controller' with a RAM buffer (Marsh at cols. 2:33 
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and 3:32-41). Marsh does not state that the RAM buffer is an image memory." (Reply 
Br. at 291.) 

In addressing the point of contention, the Board conducts a two-step analysis. 
First, we construe the representative claim at issue to determine its scope. Second, we 
determine whether the construed claim would have been obvious. 

a. Claim Construction 
"Analysis begins with a key legal question — what is the invention claimed?" 
Panduit Corp. v. Dennison Mfg. Co., 810 F.2d 1561, 1567, 1 USPQ2d 1593, 1597 (Fed. 
Cir. 1987). In answering the question, "the Board must give claims their broadest 
reasonable construction. . . ." In re Hyatt, 211 F.3d 1367. 1372, 54 USPQ2d 1664, 
1668 (Fed. Cir. 2000). 

Here, claim 31 recites in pertinent part the following limitations: "an image 
memory. . . ." Giving the claim its broadest, reasonable construction, the limitations 
require a memory for storing an image. 
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b. Obviousness Deternriination 



Having determined what subject matter is being claimed, the next inquiry is 
whether the subject matter would have been obvious. The question of obviousness is 
"based on underlying factual determinations including . . . what th[e] prior art teaches 

explicitly and inherently " In re Zurko, 258 F.3d 1379, 1383, 59 USPQ2d 1693, 

1696 (Fed. Cir. 2001) (citing Graham v. John Deere Co., 383 U.S. 1, 17-18, 148 USPQ 
459. 467 (1966); In re Dembiczak, 175 F.3d 994, 998, 50 USPQ 1614. 1616 (Fed. Cir. 
1999); In re Napier, 55 F.3d 610, 613. 34 USPQ2d 1782, 1784 (Fed. Cir. 1995)). 
Anticipation "is not an 'ipsissimis verbis' test," In re Bond, 910 F.2d 831, 832, 15 
USPQ2d 1566. 1567 (Fed. Cir. 1990) (citing Akzo N.V. v. United States Int'l Trade 
Comm'n, 808 F.2d 1471. 1479 & n.11, 1 USPQ2d 1241. 1245 & n.11 (Fed. Cir. 1986)). 
and neither is obviousness. Rather, "'[a] prima facie case of obviousness is established 
when the teachings from the prior art Itself would . . . have suggested the claimed 
subject matter to a person of ordinary skill in the art."' In re Bell, 991 F.2d 781, 783, 26 
USPQ2d 1529, 1531 (Fed. Cir. 1993) (quoting In re Rinehart, 531 F.2d 1048, 1051, 189 
USPQ 143, 147 (CCPA 1976)). 



Here, Marsh's "FIG. 1 shows a flight simulation system 10 with visual capabilities 
provided by a digital visual system 12." Col. 2, II, 22-24. The "[vjisual system 12 is 
formed by Image processor 42 and display generator 44. General purpose 
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computer 40 (i.e., a PDP 11/35 from Digital Equipment Corporation) coordinates flight 
data and terrain data through interface controller 46 into translation stage 60 via a data 
buffer." Id. at II. 29-34. 

For its part, the "GP computer 40 . . . receives terrain data (both natural 
formations and cultural structures) from data base 48 such as runaways, towers, 
hangers, roads, rivers, fields, moving objects, etc." Id. at II. 37-41. More specifically, 
the "GP computer 40 has an in-core, buffer memory which accumulates blocks of 
image data required to form each display frame." Col. 3, II. 26-28. "The image data 
accumulating in the in-core buffer is periodically transferred as a data block to hardware 
RAM buffer 304 in interface controller 46." Id. at II. 32-34. Because Marsh stores 
image data in the RAM (i.e., the random access memory) buffer 304 of the interface 
controller, we find that the RAM buffer 304 constitutes a memory for storing an image. 

3. Image Loading 

The examiner finds, "each memory or storage device much inherently include 
writing and accessing circuits that control the storage and retrieval of data in the 
memory or storage device so that these devices can be useful in storing the data 
needed by the various processing operations. Therefore, this element of the claimed 
invention is inherently taught by Marsh." (Examiner's Answer at 32.) The appellant 
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argues, "the Examiner has refused to perfornn the required inherency analysis, . . 
(Reply Br. at 293.) 



Claim 31 recites in pertinent part the following limitations: '*an image memory 
loading circuit coupled to the database memory and coupled to the image memory and 
loading the portion of the database image stored by the database memory into the 
image memory. . . Giving the claim its broadest, reasonable construction, the 
limitations further require a circuit for transferring part of an image stored in a database 
into the image memory. 



As mentioned regarding the prior point of contention, Marsh's GP computer 40 
loads image data from the data base 48 into an internal buffer. As also mentioned 
regarding the prior pont of contention, the image data in the buffer are periodically 
transferred to the image memory 304. The reference calls the latter transfer a 
"handshake data transfer to RAM 304." Col. 3, II. 39-40. Because Marsh's GP 
computer loads image data from the data base, and the GP subsequently transfers the 
image data to the image memory, we find that the GP constitutes a circuit for 
transferring part of an image stored in a database into the image memory. 



a. Claim Construction 



b. Obviousness Determination 
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4. Looking Ahead 



The examiner finds, "Marsh teaches ... a lookahead circuit that generates 
lookahead information (column 3, lines 36-38; while current data is processed, next 
data is downloaded and prepared for processing). . . ." (Examiner's Answer at 31.) The 
appellant argues, "Marsh at cpl. 3:36-38 does not even mention 'a. lookahead circuit 
that generates lookahead information'. . . ." (Reply Br. at 291-92.) 

a. Claim Construction 
Claim 31 recites in pertinent part the following limitations: "a lookahead circuit 
generating lookahead information. . . ." Giving the claim its broadest, reasonable 
construction, the limitations require a circuit that looks ahead to generate information. 



As mentioned regarding the second point of contention. Marsh periodically 
transfers image data as a data block to the image RAM 304 of the interface 
controller 46. Once stored therein, the interface "[c]ontroller 46 processes the data 
words sequentially to image processor 42. . . ." Col. 3, 11. 34-36. While the interface 
controller is "processing" the data words to the image processor, the "GP computer 40 
simultaneously assembles the next data block in the in-core buffer for the next data 
handshake with RAM 304." Id. at II. 36-38. Because the GP computer generates a 



b. Obviousness Determination 
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next data block for a future transfer while the image controller currently processes 
current data, we find that the GP computer is looking ahead to a future transfer, viz., the 
next transfer. We further find that the next data block constitutes lookahead 
information. 

5. Image Processor 
The examiner finds, "Marsh teaches ... a processor (display circuit) for 
processing the image stored in the memory to generate display data (comprising 
elements 60, 60C, 62, 63, 64, 65 and 72 In Figure 1, and detailed more specifically in 
subsequent figures; these circuits manipulate the image data and generate display data 
from the original image data). . . ." (Examiner's Answer at 31-32.) The appellant 
argues, "the Examiner disregards the claim limitations 'coupled to the image memory 
and coupled to the lookahead circuit*, 'by processing the portion of the database image 
stored in the image memory', and 'in response to the lookahead information'." (Reply 
Br. at 293.) 

a. Claim Construction 
Claim 31 recites In pertinent part the following limitations: "an image processor 
coupled to the image memory and coupled to the lookahead circuit, the image 
processor generating a processed image by processing the portion of the database 
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image stored in the image memory in response to tlie lookahead information generated 
by the lookahead circuit" Giving the claim its broadest, reasonable construction; the 
limitations further require an image processor processing the image stored in the image 
memory in response to the looking ahead. 

b. Obviousness Determination 
As mentioned regarding the second point of contention, Marsh periodically 
"processes," i.e., transfers, image data from the image RAM 304 to the image 
processor 42. "The image data . . . include[]: [i]nitial position data (VJ, . . . [s]hape 
data (delta data) defining the relative position of other points, . . . with respect to the 
landmark points of each V^^." Abs., II. 11-21. The image processor processes the 
image data it receives by "translat[ing] initial position data into the aircraft coordinate 
system; then rotating], clip[ping], and projecting] each three-dimensional position 
vector to form two-dimensional display vectors." Id at II. 26-29. Because the image 
data were assembled into a next data block by the GP computer looking ahead to a 
future transfer, we find that the processing of image data is performed in response to 
the looking ahead. Therefore, we affirni the obviousness rejection of claim 31 and of 
claims 578-614, 625-638, and 672-675, which fall therewith. 
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Obviousness Rejection over Marsh and Widergren 



Althougli tlie appellant summarizes what clainns 131, 132, 137, 207-209, 219- 
221, 231-233, 239, 240, 259-261, 278-280, 410-416, 418, 420, 421, 423-425, 427, 430, 
431, 433-458, 460-577, 639-663, 668-671, 676-681, and 687-771 cover, (Ex. 3). this 
does not constitute an argument why the claims are separately patentable. Merely 
alleging that the examiner's rejection does not establish the "obviousness of this 
combination of limitations, nor the obviousness of the recited cooperation between 
limitations in th[ese] claim[s]," {id. at 1), moreover, does not challenge the rejection of 
the individual claims with any reasonable specificity. Therefore, claims 131, 132, 137, 
207-209, 219-221, 231-233, 239, 240, 259-261, 278-280, 410-416, 418, 420. 421, 423- 
425, 427, 430, 431, 433-458, 460-577. 639-663, 668-671, 676-681, and 687-771 stand 
or fall with representative claim 21 With this representation in mind, we address the 
following points of contention: 



analogousness of Widergren 
rotating and translating 
relational database 
topological altitude information 
topographical shadowing 
mosaics 

multilevel memory 
multiplexing 

communicating to remote location. 
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1 . Analogousness of Widergren 



The examiner finds, "Widergren et al. teaches the use of data compression to 
compress a sequence of images (see the abstract) and further teaches the use of a 
decompression circuit to decompress this data (34-38 in Figure 1)." (Examiner's 
Answer at 36.) The appellant argues, "Widergren Is non-analogous with the instant 
claimed invention - Widergren shows a data compression television system while the 
instant claimed invention is directed to a novel system having a relational database, 
topographical altitude, topographical occulting, topographical shadowing, and others." 
(Reply Br. at 277.) 

As mentioned regarding the obviousness rejection over Marsh alone, the 
appellant's field of invention includes display systems and, in particular, image 
processing systems. Similarly, Widergren "provide[s] a digital video 

compression system," col. 3, II. 40-41, for "digitalized television picture signals " 

Col. 1, II. 9-10. The reference's digital video compression is a form of image 
processing. Furthermore Widergren's signals are eventually displayed on a television. 
Because the inventions of the appellant and the reference are both from the field of 
imaging system or display systems, we find that Widergren is analogous art. 
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2. Rotating and Translating 



The examiner finds, "Marsh further includes . . . performing rotation (62 in 
Figure 1) and translation (60 in Figure 1). . . (Examiner's Answer at 34.) Regarding 
claim 21, the appellant argues, "Marsh uses a graphics-type polygon system that 
performs rotation and translation differently than claimed for the present image 
processing system" (Reply Br. at 301.) 



Claim 21 recites in pertinent part the following limitations: "generating a plurality 
of frames of data compressed rotated and translated images by rotation and translation 
processing of the image accessed by the accessing circuit." Giving the claim its 
broadest, reasonable construction, the limitations require rotating and translating 
compressed images. 

b. Obviousness Determination 
As mentioned regarding the obviousness rejection over Marsh alone, the 
reference's image processor rotates and translates the image data transferred from the 
database. Abs., II. 1 1-29, Because Marsh's "data base is compressed [such that] each 
object face is stored in the data base as a single initial point plus a series of addresses 
and a scale factor, rather than a plurality of separate vertices," col. 36, II. 60-63, 



a. Claim Construction 
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moreover, the image data stored tlierein are compressed. Accordingly, we find that 
Marsh rotates and translates compressed images. 

Furthermore, we agree with the examiner that "Widergren et al. teaches the use 
of data compression to compress a sequence of images (see the abstract)," 
(Examiner's Answer at 36), and note that the reference further teaches that 
compression is used "to reduce . . . bandwidth. . . Col. 1 , 1. 51 . Persuaded that 
teachings from Marsh and Widergren would have suggested the claimed subject matter 
to a person of ordinary skill in the art, we affirm the obviousness rejection of claim 21 
and of claims 131. 132, 137, 207-209, 219-221, 231-233, 238-240, 259-261, 278-280. 
410^16, 418. 420, 421, 423-425. 427, 430, 431, 433-458. 460-577. 639-663, 668-671. 
676-681. and 687-771, which fall therewith. 

!. 

3. Relational Database 
The examiner finds, "the information stored in the database of Marsh is relational 
graphic image data representing topographical information (terrain data; column 2, 

lines 38-41) " (Examiner's Answer at 32.) Regarding claims 409, 426, 428, 429, 

and 432, the appellant argues, "Marsh at col. 2: 38-41 does not even mention anything 
relational, not a relational database nor relational graphic image data and certainly not 
the specific claim limitations. . . ." (Reply Br. at 294.) 
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a. Claim Construction 



"[L]imitat(ons are not to be read into the claims from the specification." In re Van 
Geuns, 988 F.2d 1181. il84, 26 USPQ2d 1057, 1059 (Fed. Cir. 1993) (citing In re 
Zletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989)). Here, the 
appellant argues the relational database limitations of claims 409, 426, 428, 429, and 
432 as a group. (Reply Br. at 294-95.) We select the limitations of claim 429 as 
representative of the group. Claim 429 recites in pertinent part the following limitations: 
"a relational database . . . comprising a plurality of data compressed blocks of image 
information. . . ." Contrary to the appellant's argument, the limitations do not require 
relational graphic image data. Giving the claim its broadest, reasonable construction, 
the limitations require a relational database. 



As mentioned regarding the obviousness rejection over Marsh alone, the 
reference's database stores terrain data representing both natural formations and 
cultural structures such as runaways, towers, hangers, roads, rivers, fields, and moving 
objects. Col. 2, II. 38-41. "FIG. 2a is a pictorial representation of an aircraft and several 
terrain features illustrating the image vectors. . . ." Col. 1, II. 61-62. The Figure shows 
that the runway 230 and hanger 240 are spatially related to each other and to the 
aircraft 14. Because the terrain data stored in the database are spatially related, we 



b. Obviousness Determination 
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find that the database is a relational database. Therefore, we affirm the obviousness 
rejection of claims 426 and 428. 

4. Topological Altitude Information 
The examiner finds, "the Information stored in the database of Marsh is . . . 
topographical altitude information (as discussed at column 2, lines 54-58 and shown in 
Figure 2, the database includes infonnation defining the three-dimensional position of 
the vertices of topographical objects; the vertical position infonnation for such 
topographical objects is topographical altitude information)" (Examiner's Answer at 32.) 
Regarding claims 419, 429, and 459. the appellant argues, "Marsh at col. 2:38-41 does 
not even mention topographical or altitude and certainly not the specific claim 
limitations " (Reply Br. at 296.) 

a. Claim Construction 
The appellant argues the topographical altitude information limitations of 
claims 419, 429, and 459 as a group. (Reply Br. at 295-96.) We select the limitations 
of the middle claim as representative of the group. Claim 429 further recites in 
pertinent part the following limitations: "storing a relational database comprising 
topographical altitude information " Giving the claim its broadest, reasonable 



I 
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construction, the limitations further require that the database store information relating 
to topographical altitude. 



"The terrain data [stored in Marsh's database] . . . includes . . . three dimensional 
object items formed by polygon faces having shapes orientations and dimensions. . . ." 
Abs., II. 1-3. An example of a three-dimensional object is the hanger shown in 
Figure 2A as element 240 and in Figure 1 1 as element 1110. "[T]he three edges of 
hanger 1110 are positioned parallel to the three axis [sic] of the object coordinate 
system," col. 35, II. 52-54, viz., an x-axis, a y-axis, and a z-axis. Because the z- 
dimension of the objects represented by the terrain data represents an altitude and a 
topography, we find that the reference's database stores information relating to 
topographical altitude. 



The examiner finds that in Marsh "the processed, displayed images represent 
topographically occulted/shadowed Image data (column 13, lines 39-63; topographical 
or terrain image information that is blocked from view (i.e., occulted or shadowed). . . .' 
(Examiner's Answer at 32.) Further regarding claims 419, 429, and 459, the appellant 
argues, "Marsh mentions 'occulting' at col. 13:55-57, but this is '[tjhe sign bit . . . is 



b. Obviousness Determination 



5. Topographical Shadowing 
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employed for back side elimination, a simple occulting technique.' This is significantly 
different from the claimed 'topographically occulted', 'topographically shadowed', and 
'topographical altitude'." (Reply Br. at 298.) 

a. Claim Construction 
The appellant argues the topographical altitude information limitations of 
claims 419, 429, and 459 as a group. (Reply Br. at 297-98.) We select the limitations 
of the middle claim as representative of the group. Claim 429 further recites in 
pertinent part the following limitations: "displaying a topographically shadowed image in 
response to the accessed topographical altitude information. . . ." Giving the claim its 
broadest, reasonable construction, the limitations further require displaying a 
topographically shadowed image. 

b. Obviousness Determination 
The appellant admits that "Marsh mentions 'occulting' at col. 13:55-57. . . ." 
(Reply Br. at 298.) For its part, the reference discloses that its "rotation circuitry . . . 
provides the multiplication for the dot product visibility test for the faces which form 
three dimensional structures such as buildings: Vt dot V„= M cosP where: V, is the 
translated vector extending from aircraft 14 to the first vertex of the face being tested; 
and Vn is the vector normal to the face being tested." Col. 13, II. 39-49. "When cosP is 
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negative, ... the face is visible because the face is on the front or exposed side of the 
building. When cosP is positive, ... the face is invisible because the face is on the 
back side of the building. The sign bit of the dot product is employed for back side 
elimination, a simple occulting technique." Id. at II. 51-57. We agree with the 
examiner's finding that the back side elimination constitutes topographic shadowing. By 
displays a three-dimensional object with such shadowing, moreover, we find that the 
reference is displaying a topographically shadowed image. Therefore, we affirm the 
obviousness rejection of claims 419, 429, and 459. 

6. Mosaics 

The examiner finds, "Marsh further includes . . .that the processed data is 
mosaic image data (the various objects obtained from the database 48 are processed 
and combined or merged to form a 'mosaic' image that is made up of a plurality of 

individual elements or 'mosaics') " (Examiner's Answer at 34-35.) Regarding 

claims 432 and 459, the appellant argues, "Marsh does not teach mosaics as claimed. . 
. ." (Reply Br. at 302.) 

a. Claim Construction 
The appellant argues the mosaic limitations of claims 432 and 459 as a group. 
(Reply Br. at 302-03.) We select the limitations of the latter claim as representative of 





Appeal No. 2003-0525 



Page 48 



Application No. 08/457,728 

the group. Claim 459 recites in pertinent part tlie following limitations: "a database 
comprising a plurality of data compressed mosaics of topographical altitude information. 
. . ." Giving the claim its broadest, reasonable construction, the limitations further 
require storing mosaics. 



Three-dimensional objects stored in Marsh's database, abs., II. 1-3, are 
combined to form a "scene." Col. 1 , 1. 18. For example, the scene shown in Figure 2A 
includes a hanger and a flagpole. Furthermore, the reference may aggregate 
runaways, towers, hangers, roads, rivers, fields, and moving objects, col. 2, II. 39-41, to 
form a different scene. Because the objects stored in the database are aggregated to 
form scenes, we find that the database stores mosaics. Therefore, we affirm the 
obviousness rejection of claim 432. 



Noting that "Marsh teaches that plural bit data "word' are stored In the memory 
(see column 3, lines 45-50)," the examiner asserts, "the memory devices of Marsh must 
inherently include a multilevel capacity in order to properly store and retrieve such 
multibit words without errors in separating one word from another." (Examiner's Answer 
at 35.) Regarding claim 422, the appellant argues, "Marsh appears to use digital 
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memories having the conventional single digital bit per cell, Marsh does not teach a 
muitibit per cell memory as claimed. . , (Reply Br. at 304,) 

a. Claim Construction 
Claim 422 recites in pertinent part the following limitations: "an integrated circuit 
multilevel memory having a plurality of multilevel memory cells, each of the plurality of 
multilevel memory cells storing at least two digital bits of information in a plurality of 
levels. . . Giving the claim its broadest, reasonable construction, the limitations 
require memory cells storing at least two digital bits of information in levels. 

b. Obviousness Determination 
The passage of Marsh cited by the examiner discloses that "[p]rior to each 
training flight, the content of data base 48 is loaded into conriputer 40 core-memory. 
Image data from data base 4[8] includes sixteen control words (0000-1 111) having bit 
formats as described hereinafter, initialization data V^, delta data, etc." Col. 3, II. 45-49. 
The database and the core-memory represent different levels of memory. Because the 
control words stored therein comprise multiple bits of information, moreover, we find 
that the cells of the database and the core-memory store at least two digital bits of 
information in levels. Therefore, we affirm the obviousness rejection of claim 422. 
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8. Multiplexing 



The examiner finds, "Marsh further includes ... the use of a plurality of 
multiplexors to select appropriate image data for output (for example MUX 416X or COL 
MUX 420X in Figure 4). . . (Examiner's Answer at 34-35.) Regarding claims 136, 
137, and 238, the appellant argues, "Marsh does not teach the specific multiplexer 
limitations recited in the claims. . . ." (Reply Br. at 301 .) 



The appellant argues the multiplexing limitations of claims 136, 137, and 238 as 
a group. (Reply Br. at 301-302.) We select the limitations of the latter claim as 
representative of the group. Claim 238 recites in pertinent part the following limitations: 
"generating multiplexed channels of frames of data compressed digital output image 
information by multiplexing the accessed frames of data compressed digital output 
image information. . . ." Giving the claim its broadest, reasonable construction, the 
limitations require multiplexing data channels. 

b. Obviousness Determination 
Marsh's "FIG. 4 shows rotation stage 62 of image processor 42. . . ." Col. 12, 
I. 52. The rotation stage is shown to include at least two multiplexors. First, "MUX 41 6x 
may be a 16 bit dual 4-1 multiplexer (three 74S153's) for providing four bits of output 
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plus carry over bit." Col. 14, II. 11-13. As seen in the Figure, the MUX 41 6x multiplexes 
four data channels into a single output. 

Second, "Row Multiplexer 424 may be a 20 bit 4 to 1 multiplexer (ten 74157's 
connected in parallel) which sequentially select the first row elements of each column 
for summing in row adder 430 to form X^. The second and third row elements are 
likewise summed to provide and 4." Id. at II. 23-28. As seen In the Figure, the Row 
Multiplexer 424 multiplexes four data channels into a single output. Therefore, we find 
that the MUX 41 6x and the Row Multiplexer 424 multiplex data channels. 

9. Communicating to Remote Location 
The examiner finds that in Marsh, "the processed, displayed images . . . [are] 
communicated to the display from the processor using the communications lines shown 

in Figure 1 " (Examiner's Answer at 32-33.) Regarding claims 136, 137, 238, 409, 

and 417, the appellant argues, "Marsh in Fig. 1 does not show a 'data link' and certainly 
not the specific claim limitations of communicating with a data link." (Reply Br. at 298- 
99.) 
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a. Claim Construction 



The appellant argues the remote location limitations of claims 136, 137, 238, 
409, and 417 as a group. (Reply Br. at 298-99.) We select the limitations of the middle 
claim as representative of the group. Claim 238 recites in pertinent part the following 
limitations: "communicating the multiplexed channels of frames of data compressed 
digital output image information to a remote location. . . Giving the claim its broadest 
reasonable construction, the limitations require communicating data to a remote 
location. 



In Marsh's flight simulation system, "[a] simulated aircraft 14 is linked to . . . 
visual system 12 through computer linkage 18," Col. 2, II. 24-26. As mentioned 
regarding the obviousness rejection over Marsh alone, the visual system comprises the 
image processor 42 and the display generator 44. Id. at II. 29-30. "The image 
processor translates initial position data into the aircraft coordinate system; then 
rotates, clips, and projects each three-dimensional position vector to form two- 
dimensional display vectors. Raster scanlines are generated from the display vectors 

of each face for display on a CRT." Abs., II. 25-31 . Figure 1 A shows that the 
simulated aircraft and its CRTs 82 are remote from the visual system with its image 
processor and display generator. When the image processor and display generator are 
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communicating raster scanlines to the CRTs of tlie simulated aircraft, we find that 
Marsh is communicating data to a remote location. 

Furthermore, we agree with the appellant that Widergren discloses a "long 
distance communications capability. . . ." (Reply Br. at 307.) Persuaded that teachings 
from Marsh and Widergren would have suggested the claimed subject matter to a 
person of ordinary skill in the art, we affirm the obviousness rejection of claim 136, 137, 
238,409, and 417. 



In summary, the rejection of claims 441, 443, 447, 450, 456, 462, 466, 473, 479, 
483, 486, 490, 492. 497, 500. 502, 506, 511. 514. 521, 527, 530. 533. 536. 538. 542, 
545, 551, 558. 563, 570. 576, 579, 582, 585, 590, 593, 598, 603, 606. 612, 627, 635, 
638, 642. 647, 650, 653, 662, 674, 679, 690, 693. 700. 704. 707, 711. 717, 719, 723, 
728, 733, 736, 740, 744, 748, 750, 755, 758, and 763 under § 112, 112, is reversed. 
The rejection of claim 21 under § 1 12, 1 , as lacking a written description is also 
reversed. In contrast, the rejection of claims 31, 131, 132, 136, 137, 207-209, 219-221, 
231-233, 238-240, 259-261, 278^280, 409-614, 625-663, 668-681, and 687-771 under 
§ 112, ^ 1, as lacking a written description is affirmed. 



CONCLUSION 
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The rejection of claims 21, 31, 131, 132, 136, 137, 207-209, 219-221, 231-233, 
238-240, 259-261, 278-280, 409-440. 442-445, 447-455, 458-460, 462-466. 468-473, 
475-477, 479-489, 492-495, 497-504, 506-509, 511-521, 523-525, 527-530. 532-535, 
538-545. 547-551, 553-556, 558-569. 572-574, 576-679, 581-584, 586-589. 591-597, 
599-602. 604-606, 608-611, 613, 614, 625. 626. 628-631, 633-635, 637-646, 648-650, 
652-661. 663, 668-673, 675-681, 687, 688, 690-692, 695-698, 700-712, 714-716, 718- 
720, 722-740. 742-744, 746-749, 751-769, and 771 under § 112, H 1, as non-enabled is 
reversed. In contrast, the rejection of claims 441, 446, 456, 457, 461, 467, 474, 478, 
490, 491, 496. 505, 510. 522, 526. 531, 536, 537, 546, 552, 557. 570. 571. 575, 580, 
585, 590. 598. 603, 607. 612. 627, 632, 636, 647, 651, 662. 674, 689, 693. 694, 699, 
713, 717. 721, 741, 745. 750, and 770 under § 112, H 1, as non-enabled is affirmed. 
The rejections of claims 21, 31, 131, 132, 136, 137, 207-209, 219-221, 231-233. 238- 
240, 259-261. 278-280, 409-614, 625-663, 668-681, and 687-771 under § 103(a) are 
also affirmed. 

"Any arguments or authorities not included in the brief will be refused 
consideration by the Board of Patent Appeals and Interferences. . . ." 37 C.F.R. 
§ 1.192(a). Accordingly, our affirmance is based only on the arguments made in the 
briefs. Any arguments or authorities omitted therefrom are neither before us nor at 
issue but are considered waived. Cf. In re Watts, 354 F.Sd 1362, 1367. 69 USPQ2d 
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1453, 1457 (Fed. Cir. 2004) ("[l]t is important that the applicant challenging a decision 
not be permitted to raise arguments on appeal that were not presented to the Board.") 
No time for taking any action connected with this appeal may be extended under 37 
C.F.R;§ 1.136(a). 
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AFFIRMED 




LEE E. BARRETT 
Administrative Patent Judge 
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OPINION 



We address the contested rejections in the following order: 

written description rejection of claims 31 , 131 , 132, 1 36, 1 37, 207, 209, 
219, 221, 231, 233, 238, 240, 259, 261, 278, 280, 409-439, 444, 449, 
454. 459, 464. 465, 470, 471, 476. 481, 482. 487, 488. 493, 494, 499, 
503, 508. 513. 518, 519, 524, 529, 534, 535, 539, 544, 549, 553. 555, 
560-562, 567, 568, 578, 583, 588, 592, 596. 601. 605. 610. 625, 630, 
634. 639. 643. 644. 649. 654, 659, 660, 672. 668, 676, 677. 687. 692, 
697, 702. 706, 710, 714. 718. 722, 726, 730, 734, 738. 742. 747. 752, 
757. 762. and 767 

enablennent rejection of claims 441 . 446. 456, 457, 461 . 467. 474. 478, 
490, 491 , 496, 505, 51 0. 522, 526, 531 , 536, 537, 546, 552. 557. 570, 
571 , 575, 580, 585, 590, 598. 603, 607. 612. 627, 632. 636. 647, 651 , 
662, 674. 689, 693, 694, 699, 713. 717, 721. 741, 745, 750, and 770 

obviousness rejection of claim 31 over U.S. Patent No. 4,179,824 
("Marsh") 

obviousness rejection of claims 21 , 131 , 1 32, 1 36, 1 37. 207-209, 21 9- 
221. 231-233. 238-240, 259-261, 278-280. 409-577, 639-663, 668-671, 
676-681 , and 687-771 over Marsh and U.S. Patent No. 4,302,775 
("Widergren"). 
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A. Written Description Rejection of claims 31 , 1 31 , 1 32, 1 36. 1 37, 207. 209, 21 9, 
221 , 231 , 233, 238, 240. 259, 261 , 278, 280, 409-439, 444, 449, 454, 459, 464, 465, 470, 

471 . 476. 481 , 482. 487, 488, 493, 494, 499, 503, 508, 513, 518. 51 9, 524, 529, 534, 
535, 539. 544, 549. 553. 555, 560-562, 567, 568. 578. 583. 588, 592, 596, 601 , 605, 61 0, 
625, 630. 634, 639, 643, 644, 649, 654, 659, 660. 668, 672 676, 677, 687, 692, 697, 702, 
706, 710, 714, 718, 722, 726, 730, 734, 738, 742. 747. 752, 757, 762, AND 767 

At tlie outset, we remind the appellant that "when filing an amendment [he] 
should show support In the original disclosure for new or amended claims." M.P.E.P. 
§ 2163;ll.3(b) (8th ed., Aug. 2001). Here, claims 31, 131, 132, 136, 137, 207, 209, 219. 
221 . 231 , 233, 238, 240, 259, 261 , 278, 280. 409-439. 444. 449. 454. 459. 464, 465, 
470, 471, 476, 481, 482, 487, 488, 493, 494, 499, 503, 507, 508, 513, 518, 519, 524, 
529, 534, 535, 539, 544, 549, 553, 555, 660-562, 567, 568. 573. 578. 583. 588. 592, 
596. 601, 605, 610, 625, 630, 634, 639, 643, 644, 649, 654. 655 659. 660. 668. 672 
676. 677. 687. 692. 697. 702. 706. 710, 714, 718, 722. 726. 730. 734, 738, 742, 747, 
752, 757. 762, and 767 are all new claims filed by an amendment. (Paper No. 2.) Had 
the appellant shown support in his original disclosure for each of the new claims when 
he filed the amendment, he might have preempted a written description rejection 
thereof. 

Nonetheless, we previously found that claims 31, 131, 132. 136, 137, 207, 209, 
219. 221, 231, 233, 238. 240. 259, 261, 278. 280, 409-439. 444. 449. 454, 459, 464, 
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465, 470, 471. 481, 482, 487. 488, 493, 494, 499, 503. 50. 508. 513, 518. 519. 524, 
529, 534, 535, 539. 544, 549, 553, 555, 560-562, 567. 568, 578. 583, 588. 592, 596, 
601. 605. 610. 625. .630. 634, 639, 643, 644, 649, 654, 659, 660, 668. 672 676. 677, 
687. 692, 697, 702, 706, 710, 714, 718, 722, 726, 730, 734, 738. 742. 747. 752. 757. 
762. and 767 stood or fell witfi representative claim 476. Hyatt, at 8-9. The appellant 
now "refer[s] to the comments of the District Court on this issue in the pending action 
under 35 USC 145 that the Appellant is pursuing regarding copending applications. 
See the Request To Have The Claims Considered Individually " (Req. Reh'g at 1 .) 

"|T]o assure separate review by the Board of individual claims within each group 
of claims subject to a common ground of rejection, an appellant's brief to the Board 
must contain a clear statement for each rejection: (a) asserting that the patentability of 
claims within the group of claims subject to this rejection do not stand or fall together, 
and (b) identifying which individual claim or claims within the group are separately 
patentable and the reasons why the examiner's rejection should not be sustained." 
In re McDaniel, 293 F.3d 1379, 1383, 63 USPQ2d 1462, 1465 (Fed. Cir. 2002) (citing 
37 C.F.R. §1.1 92(c)(7) (2001)). "Merely pointing out differences in what the claims 
cover is not an argument as to why the claims are separately patentable." 37 C.F.R. 
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§ 1.192(c)(7) (2001). Rather, "[f]or each rejection under 35 U.S.C. 112, first paragraph, 
the argument shall specify the errors in the rejection and how the first paragraph of 35 
U.S.C. 1 12 is complied with, including, as appropriate, how the specification and 
drawings, if any, . . . [d]escribe the subject matter defined by each of the rejected 
claims. . . 37 C.F.R. § 1.192(c)(8)(i)(a)(2001). "If the brief fails to meet either 
requirement, the Board is free to select a single claim from each group of claims subject 
to a common ground of rejection as representative of all claims in that group and to 
decide the appeal of that rejection based solely on the selected representative claim." 
McDaniel, 293 F.3d at 1 383, 63 USPQ2d at 1 465. 

Here, although the appellant alleged that "[t]he claims do not stand or fall 
together," (Appeal Br. at 8). he failed to satisfy the second requirement. As explained in 
our original opinion, Hyatt, at 8, the appellant's summaries of what claims 31, 131, 132. 
136, 137, 207, 209, 219. 221, 231, 233, 238. 240, 259, 261, 278, 280, 409-439. 444. 
449. 454. 459, 464, 465, 470, 471 , 481 , 482. 487, 488, 493. 494. 499, 503, 508. 51 3, 
518. 519, 524, 529, 534, 535, 539, 544, 549, 553. 565. 560-562. 567, 568, 578, 583, 
588, 592, 596, 601, 605, 610, 625, 630, 634. 639, 643, 644. 649. 654, 659. 660, 668, 
672 676, 677, 687. 692, 697, 702, 706, 710, 714, 718, 722, 726, 730, 734, 738, 742. 
747, 752, 757, 762, and 767 cover. (Ex. 3). do not constitute an argument why the 
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claims are separately patentable. As also explained in our original opinion. Hyatt, at 8, 
his allegation that the examiner's rejection did '"not establish why the express 
disclosure of the limitations in th[ese] claim[s] does not satisfy § 1 12-1 ,"' {id. at 1), 
moreover, do not challenge the rejection of the individual claims "with any reasonable 
specificity. . . ." In re Nielsen, 816 F.2d 1567, 1572, 2 USPQ2d 1525. 1528 (Fed. CIr. 
1987). 

Because the appellant failed to satisfy the second requirement, we were free to 
select a single claim from the aforementioned group of claims, which were subject to a 
common written description rejection, as representative of all claims in that group and to 
decide the appeal of that rejection based solely on that claim. We selected claim 476 
from the group and decided the appeal of the written description rejection of those 
claims based solely on that daim. Hyatt, at 8-9, 12-15. 

Because the comments now refen-ed to by the appellant are from a hearing on a 
motion in a pending action involving a different patent application, moreover, we do 
not find them relevant to the appeal of this patent application. Therefore, we maintain 
that claims 31, 131, 132, 136, 137, 207, 209, 219, 221, 231, 233, 238, 240, 259. 261, 
278, 280. 409-439, 444, 449. 454, 459, 464, 465, 470, 471, 481, 482, 487, 488, 493, 
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494, 499, 503. 50, 508, 513, 518, 519, 524. 529. 534, 535, 539, 544. 549, 553. 555, 
560-562. 567, 568, 578, 583, 588. 592. 596, 601. 605. 610. 625, 630, 634, 639, 643, 
644, 649, 654, 659, 660, 668. 672 676, 677. 687. 692. 697. 702, 706, 710. 714. 718, 
722. 726. 730. 734. 738, 742. 747, 752. 757. 762. and 767 stand or fall with 
representative clainn 476. 

With this representation in mind, we address the appellant's remaining argument 
regarding the written description rejection. Specifically, he offers "[a] first (information 
content) example claim reading [of claim 476J." (Req, Reh'g at 7), and "[a] second 
(Fig. 1 A) example claim reading " {Id. at 9.) 

"[CJompliance with the "written description' requirement of §112 is a question of 
fact. . . ." Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555. 1563. 19 USPQ2d 1111.1116 
(Fed. Cir. 1991) (citing In re Gosteli. 872 F.2d 1008, 1012, 10 USPQ2d 1614, 1618 
(Fed. Cir. 1989); Utter v. Himga, 845 F.2d 993, 998, 6 USPQ2d 1709. 1714 (Fed. Cir. 
1988)). '"Although [the applicant] does not have to describe exactly the subject matter 
claimed, . . . the description must clearly allow persons of ordinary skill in the ari: to 
recognize that [he or she] invented what is claimed.'" Id., 19 USPQ2d at 1 1 16 (quoting 
Gosteli, 872 F.2d 1008. 1012. 10 USPQ2d 1614, 1618 (Fed. Cir. 1989)). "[T]he test for 
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sufficiency of support ... is whether the disclosure of the application relied upon 
'reasonably conveys to the artisan that the inventor had possession at that time of the 
later claimed subject matter.'" Ralston Purina Co. v. Far-Mar-Co., Inc., 772 F.2d 1570, 
1575, 227 USPQ 177, 179 (Fed. Cir. 1985) (quoting In re Kaslow, 707 F.2d 1366, 1375, 
217 USPQ 1089, 1096 (Fed. Cir. 1983)). "Application sufficiency under §112, first 
paragraph, must be judged as of the filing date [of the application}." Vas-Cath, 935 
F.2d at 1566, 19 USPQ2d at 1119 (citing United States Steel Corp. v. Phillips 
Petroleum Co., 865 F.2d 1247. 1251. 9 USPQ2d 1461, 1464 (Fed. Cir. 1989)). 



Here, representative claim 476 recites the following limitations. 
A process comprising the acts of: 

storing a database comprising a plurality of data compressed 
frames of topographical altitude information, each of a plurality of 
the data compressed frames of topographical altitude information 
comprising a plurality of data compressed bloclcs of topographical 
altitude information, each of a plurality of the data compressed 
blocks of topographical altitude information representing a data 
compressed blocic of topographical altitude information; 

generating an accessed data compressed frame of topographical 
altitude information in response to the plurality of data compressed frames 
of topographical altitude Infomriation, the accessed data compressed 
frame of topographical altitude information comprising a plurality of 
accessed data compressed blocks of topographical altitude information, 
each of a plurality of the accessed data compressed blocks of 
topographical altitude information representing an accessed data 
compressed block of topographical altitude information; 
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generating a data decompressed frame of topographical altitude 
information in response to the accessed data compressed frame of 
topographical altitude information, the data decompressed frame of 
topographical altitude information comprising a plurality of data 
decompressed blocks of topographical altitude information; and 

displaying a topographically shadowed image in response to the 
plurality of data decompressed blocks of topographical altitude 
infomiation. 

(Emphasis added.) Accordingly, the limitations specify, inter alia, that a database 
stores compressed frames of topographical, altitude information, wherein each of the 
compressed frames comprises compressed blocks of topographical, altitude 
Information. 

Turning to the appellant's specification, his reading of the claim points to various 
passages scattered throughout his 586-page specification. Although each passage 
may disclose "bits and pieces of the claimQ," Hyatt, at 19, none discloses all the pieces 
united to constitute the "claimQ as a whole." Id. 

For example, the appellant argues that passages from pages 434 and 447-448 
of his specification teach "storing of topographical altitude information in a database 

memory " (Req. Reh'g at 7.) The passage from page 434 mentions that "altitude 

information . . . can be stored in the database memory, such as for topological occulting 
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and shadowing." In contrast, the passage from pages 447-448 mentions that 
"topographical constant altitude lines can be stored in the database," rather than in "the 
database memory" of the former passage. Neither passage, moreover, teaches that 
topographical, altitude infomfiation is stored as compressed frames wherein each of the 
compressed frames comprises compressed blocks. 

The appellant also argues that different passages from different pages, viz., 
pages 37, 38, 138, 381, 422, and 486, of his specification teach that infonnation stored 

in a database memory "can be in the form of frames " (Req. Reh'g at 7.) Although 

these passages may mention that frames can be stored in a database, none of the 
passages teaches that the frames are stored in the "database memory" or the 
"database" respectively mentioned in the aforementioned passages from pages 434 
and 447-448 of the specification. To the contrary, the passages from pages 37 and 38 
refer to a different "database memory 131B." (Spec, at 37-38.) Furthenmore, none of 
the passages from pages 37, 38, 138, 381 , 422, and 486 teaches that frames represent 
the topographical, altitude Information mentioned in the aforementioned passages from 
pages 434 and 447-448 of the specification. Nor do any of the passages from 
pages 37, 38, 138, 381, 422, and 486 teach that the frames are compressed and that 
each of the compressed frames comprises compressed blocks. 
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The appellant further argues that a different passage from page 40^ of his 

specification teaches that "frame[s] can be composed of blocks of information " 

(Req. Reh'g at 8.) The passage merely mentions, however, that an "[i]mage 
memory 131D can store multiple frames of Infomriation in mosaic form." (Spec, at 40.) 
The image memory 1 31 D is a different element from the "database memory 1 31 B," the 
"database memory," or the "database" respectively mentioned in the aforementioned 
passages from pages 37-38, 434, and 447-448 of the specification. Furthermore, the 
passage from page 40 does not teach that the "multiple frames" represent the 
topographical, altitude Infomiation mentioned in the aforementioned passages from 
pages 434 and 447-448 of the specification. Nor does the passage from page 40 
teach that the "multiple frames" are compressed and that each of the compressed 
frames comprises compressed blocks. 

For these reasons, we still find that the disclosure fails to reasonably convey to 
the artisan that the appellant had possession of the invention of claim 476, particularly 
of the claimed "storing a database comprising a plurality of data compressed frames of 
topographical altitude information, each of a plurality of the data compressed frames of 

^Although the appellant cites to page "38" of his specification, (Req. Reh'g at 8), 
the passage to he quotes, (/of.), is from page 40 of the specification. Having filed a 586- 
page specification, the appellant's citations need to be precise and accurate. 
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topographical altitude information comprising a plurality of data compressed blocks of 
topographical altitude information, each of a plurality of the data compressed blocks of 
topographical altitude information representing a data compressed block of 
topographical altitude information" as of the filing date of his application. Therefore, we 
maintain our affirmance of the written description rejection of claim 476 and of 
claims 31. 131. 132, 136, 137, 207,209, 219. 221,231,233, 238. 240, 259. 261.278. 
280. 409-439. 444, 449, 454. 459. 464, 465. 470, 471, 481. 482. 487, 488, 493, 494, 
499. 503, 507, 508, 513, 518. 519. 524. 529. 534. 535, 539, 544, 549. 553. 555. 560- 
562. 567. 568, 573, 578, 583. 588, 592, 596. 601, 605, 610, 625. 630. 634. 639, 643. 
644. 649. 654, 655 659. 660. 668. 672 676. 677. 687. 692, 697. 702. 706, 710, 714, 
718. 722. 726. 730. 734. 738, 742, 747. 752. 757, 762. and 767, which fall therewith. 

B. Enablement Rejection of Claims 441 , 446, 456, 457, 461 , 467, 474, 
478, 490. 491 , 496, 505, 510, 522, 526. 531 . 536. 537. 546. 552. 557. 570. 
571 , 575, 580, 586. 590. 598, 603, 607. 612, 627. 632. 636. 647. 651 . 662, 
674. 689. 693, 694, 699, 713. 717. 721, 741. 745. 750. AND 770 

The appellant argues that we "affirmed the enablement rejection of the non- 
'general product claims' solely because [we] affirmed the written description rejection of 
these claims." (Req. Reh'g at 14.) Such an affimiance. he alleges, "misapprehended 
or overlooked [an] apparent Board policy ~ to reverse a 35 USC 112-1 enablement 
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rejection when the reason Is that the enablement rejection stands or falls with a written 
description rejection." (/of.) 

"General rules should not be deduced from the fact situations in one or two 
cases. . . In re N.A.D.. Inc. 754 F.2d 996. 999, 224 USPQ 969, 971 (Fed. Cir. 1985). 
"It misinterprets precedent to convert a fact finding that with others supported a decision 
into a universal requirement for all future cases." Anvwhead Industrial Water, Inc. v. 
Ecolochem, Inc., 846 F.2d 731, 738, 6 USPQ2d 1685, 1691 (Fed. Cir. 1988). "[A] fertile 
source of error In patent law Is the misapplication of a sound legal principle established 
In one case to another case in which the facts are essentially different and the principle 
has no application whatsoever." In re Ruscetta, 255 F.2d 687, 689, 118 USPQ 101 , 
103 (CCPA1958). 

Here, the appellant generalizes non-precedential, unpublished opinions involving 
different fact situations to an "apparent Board policy," (Req. Reh'g at 14), for the instant 
appeal. No such policy exists. Instead we decide an appeal based on the specific 
issues and facts of that appeal. To wit, "[t]o be enabling under §1 12, a patent must 
contain a description that enables one skilled in the art to make and use the claimed 
invention." Atlas Powder Co. v. E. I. Du Pont de Nemours & Co., 750 F.2d 1569, 1576, 
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224 USPQ 409. 41 3 (Fed. Cir. 1984) (citing Raytheon Co. v. Roper Corp., 724 F.2d 
951, 960, 220 USPQ 592, 599 (Fed. Cir. 1983)). 



Here, exemplifying the appellant's "making a product" limitations, dependent 
claim 446 recites "[a] process as set forth in claim 444, further comprising the act of 
making a filter product in response to the plurality of output data compressed blocks of 
image information." For its part, independent claim 444 recites the following limitations: 
A process comprising the acts of: 

storing a database comprising a plurality of data compressed 
mosaics of image information, each of a plurality of the data compressed 
mosaics of Image information comprising a plurality of data compressed 
blocks of Image information, each of a plurality of the data compressed 
blocks of image information representing a two dimensional 64-sample 
data compressed block of Image information; 

generating an accessed data compressed mosaic of image 
Information in response to the plurality of data compressed mosaics of 
image information, the accessed data compressed mosaic of image 
information comprising a plurality of accessed data compressed blocks of 
image Information, each of a plurality of the accessed data compressed 
blocks of image Information representing an accessed two dimensional 
64-sample data compressed block of image Information; and 

communicating a plurality of output data compressed blocks of 
Image Information to a remote location In response to the plurality of 
accessed data compressed blocks of image information, each of a 
plurality of the output data compressed blocks of image information 
representing an output two dimensional 64-sample data compressed 
block of image information. 
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In tlie dependent claim, the limitations "further comprising" and "in response to" 
evidence that the act of "making a filter product" is an additional act In the process of 
the Independent claim. The product does not result from the process of the parent 
claim; it results from some additional act of "making." 

Tuning to the specification, the appellant asserted, "[t]he disclosure has more 
than 200 occun-ences of 'filter" tenninology." (Reply Br. at 168.) As explained in our 
original opinion, Hyatt, at 21, however, the appellant fails to explain meaning of the 
claimed "filter product" or how it relates to the "filter terminology" of the specification. 
Although the specification discusses "[a] spatial filter arrangement," (Spec, at 1 62), for 
example, the anrangement Is not described as being made "in response to the plurality 
of output data compressed blocks of image information." 

In summary, the appellant has not shown that the specification describes either 
the claimed "filter product" or the claimed act of "making" the filter product in response 
to output data compressed blocks of image information. Without knowing the Identity of 
the claimed products or acts, we are still unpersuaded that the specification would have 
enabled one skilled in the art to make and use the claimed products without undue 
experimentation. Therefore, we maintain our affirmance of the enablement rejection of 
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claims 441, 446, 456, 457, 461, 467, 474, 478, 490. 491, 496, 505, 510, 522, 526, 531, 
536. 537, 546, 552. 557, 570, 571, 575, 580, 585, 590, 598, 603. 607. 612, 627. 632. 
636, 647, 651, 662, 674, 689, 693, 694, 699. 713, 717, 721, 741, 745. 750, and 770. 

C. Obviousness Rejection of Claim 31 over Marsh 
We address the appellant's following points of contention: 
lookahead circuit 

coupling an image memory loading circuit coupling 
storing, loading, and processing a database image. 

1 . Lookahead Circuit 
The appellant argues, "Marsh does not call any of his circuits a lookahead 
circuit." (Req. Reh'g at 22.) In addressing the point of contention, the Board conducts 
a two-step analysis. First, we construe the representative claim at issue to determine 
its scope. Second, we determine whether the construed claim would have been 
obvious. 

a. Claim Construction 
"Analysis begins with a key legal question — what is the invention claimed?" 
PanduH Corp. v. Dennison Mfg. Co., 810 F.2d 1561, 1567, 1 USPQ2d 1593, 1597 (Fed. 
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Cir. 1987). in answering tiie question, "the Board must give claims their broadest 

reasonable construction " In re Hyatt, 211 F.3d 1367, 1372. 54 USPQ2d 1664, 

1668 (Fed. Cir. 2000). 

Here, claim 31 recites in pertinent part the following limitations: "a lookahead 

circuit generating lool<ahead information " Giving the claim its broadest, reasonable 

construction, the limitations require a circuit that lool<s ahead to generate information. 

b. Obviousness Determination 
Having determined what subject matter is being claimed, the next inquiry is 
whether ttie subject matter would have been obvious. The question of obviousness is 
"based on underlying factual determinations including . . . what th[e] prior art teaches 
explicitly and inherently. . . In re Zurko, 258 F.3d 1379, 1383, 59 USPQ2d 1693, 
1696 (Fed. Cir. 2001) (citing Graham v. John Deere Co., 383 U.S. 1, 17-18, 148 USPQ 
459, 467 (1966); In re Dembiczak, 175 F.3d 994, 998, 50 USPQ 1614, 1616 (Fed. Cir. 
1999); In re Napier, 55 F.3d 610, 613. 34 USPQ2d 1782, 1784 (Fed. Cir. 1995)). 
"'A prima facie case of obviousness is established when the teachings from the prior art 
itself would appear to have suggested the claimed subject matter to a person of 
ordinary skill in the art.'" In re Bell, 991 F.2d 781, 783, 26 USPQ2d 1529, 1531 (Fed. 
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Clr. 1993) (quoting In re Rinehart, 531 F.2d 1048, 1051. 189 USPQ 143, 147 (CCPA 
1976)). 

Here, Marsh's "FIG. 1 shows a flight simulation system 10 with visual capabilities 
provided by a digital visual system 12." Col. 2, II. 22-24. The "[v]isual system 12 is 
formed by image processor 42 and display generator 44. General purpose 
computer 40 (i.e., a PDP 1 1/35 from Digital Equipment Corporation) coordinates flight 
data and terrain data through interface controller 46 into translation stage 60 via a data 
buffer." Id. at II. 29-34. More specifically, the "GP computer 40 . . . receives ten-ain 
data (both natural formations and cultural structures) from data base 48 such as 
runaways, towers, hangers, roads, rivers, fields, moving objects, etc." Id. at II. 37-41. 
The "GP computer 40 has an in-core, buffer memory which accumulates blocks of 
image data required to fomn each display frame." Col. 3, II. 26-28. 'The image data 
accumulating in the in-core buffer is periodically transferred as a data block to hardware 
RAM buffer 304 in interface controller 46." Id. at II. 32-34. 

Once stored therein, the interface "[c]ontroller 46 processes the data words 

sequentially to image processor 42 " Id, at II. 34-36. While the interface controller 

is "processing" the data words to the image processor, the "GP computer 40 
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simultaneously assembles the next data block in the in-core buffer for the next data 
handshake with RAM 304." Id. at II. 36-38. Because the GP computer assembles a 
next data block for a future transfer while the image controller processes current data, 
we find that the GP computer, which includes circuitry, is looking ahead to a future 
transfer, viz., the next transfer. Therefore, we are still persuaded that it would have 
suggested the claimed "lookahead circuit." 

2. Coupling an Image Memory Loading Circuit 
Noting that "claim 31 further limits the image memory loading circuit to being 
'coupled to the database memory and coupled to the image memory,'" (Req. Reh'g at 
24), the appellant argues, "Marsh does not clearly teach such features." {Id.) 

As mentioned regarding the prior point of contention, Marsh's GP computer 40 
loads image data from the data base 48 into an internal buffer. Because Marsh's GP 
computer loads image data from the data base, and the computer subsequently 
transfers the image data to the image memory, we find that the GP computer 
constitutes an image memory loading circuit. As also mentioned regarding the prior 
pont of contention, the image data in the buffer are periodically transferred to the RAM 
(i.e., the random access memory) buffer 304 of the interface controller, which we 
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previously found to constitute an image memory. Hyatt, at 34. Figure 1 of the 
reference, moreover, shows that the GP computer 40 is coupled to the database 48 
and to the interface controller 46, which Includes the RAM buffer 304, of the reference. 

3. Storing, Loading, and Processing a Database Image 
Admitting that "MarshQ mentlon[s] ... a database," (Req. Reh'g at 21 ), the 
appellant argues, "Marsh does not teach the claimed storing of 'a database Image' in a 

database memory " (Id.) Noting that "claim 31 further limits the image memory to 

'storing a portion of the database image,'" {id. at 22), he further argues, "[t]he Board has 
overlooked these important limitations associated with the construction of the claimed 
image memory." (Id.) Also noting that "claim 31 further limits the image memory 
loading circuit to . . . loading 'the portion of the database image stored by the database 
memory Into the image memory,'" {id. at 24), the appellant further argues, "Marsh does 
not clearly teach such features." {Id.) In addition, he argues, "Marsh does not teach 
the claimed processing of a portion of the database image. . . ." {Id. at 25.) 

"A party cannot wait until after the Board has rendered an adverse decision and 
then present new arguments in a request for reconsideration." Cooper v. Goldfarb, 1 54 
F.3d 1321, 1331, 47 USPQ2d 1896, 1904 (Fed. Cir. 1998) (citing Mollerv. Harding, 214 



Appeal No, 2003-0525 
Application No. 08/457,728 



Page 21 



USPQ 730, 731 (Bd. Pat. App. & Int. 1982), afTd, 714 F.2d 160 (Fed. Cin 1983) 
(table)). An argument advanced in a request for reconsideration but not previously 
advanced in a brief or reply brief "is not properly before us." Ex parte Hindersinn, 1 77 
USPQ 78. 80 (Bd. Pat. App. & Int. 1971). 

Here, the appellant has filed, inter alia, a 154-page appeal and a 309-page reply 
brief. Nowhere in these briefs, however, did he argue that the Image data stored in 
Marsh's database are not a "database image," that the image data the transferred from 
the database to the reference's RAM buffer are not a portion of the "database image," 
or that the Image data processed by Marsh's image processor are not a portion of the 
"database image." In our original opinion, moreover, we notified that appellant that "our 
affirmance [wa]s based only on the arguments made in the briefs. Any arguments or 
authorities omitted therefrom are neither before us nor at issue but are considered 
waived." Hyatt, at 54-55 (citing In re Watts, 354 F.3d 1362, 1367, 69 USPQ2d 1453. 
1457 (Fed. Cir. 2004)). Accordingly, we decline to address the appellant's new 
arguments. Cf. Pentax Corp. v. Robison, 135 F.3d 760, 762 (Fed. Cir. 1998) ( "[WJe 
decline to address the government's new theory raised for the first time in its petition for 
rehearing. See United States v, Bongiorno, 110 F.3d 132, 133 (1st Cir, 1997) ('[A] party 
may not raise new and additional matters for the first time in a petition for rehearing.'); 
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Wells V. Rushing. 760 F.2cl 660, 661 (Stii Cir.1985) (citing cases supporting tlie 
proposition tliat issues not raised before the court are not addressed on refiearing)."). 
Therefore, we maintain our affirmance the obviousness rejection of claim 31 . 

D. Obviousness Rejection of Claims 21, 131. 132, 136. 137, 207-209, 
219-221, 231-233, 238-240, 259-261, 278-280, 409-577. 639-663. 
668-671, 676-681. and 687-771 over Marsh and Widergren 

The appellant argues, that "[t]he Board dismisses the Appellant's significant 
arguments In the briefs regarding the Issue of stand or fall together for the 35 USC 103 
rejections (Decision at 39)." (Req. Reh'g at 2.) As explained in our original opinion, 
Hyatt, at 39, however, the appellant's summaries of what claims 131. 132, 137, 207- 
209, 219-221, 231-233. 239, 240, 259-261, 278-280, 410-416. 418, 420. 421. 423-425. 
427. 430, 431. 433-458. 460-577, 639-663. 668-671, 676-681, and 687-771 cover, (Ex. 
3), do not constitute an argument why the claims are separately patentable. As also 
explained In our original opinion, Hyatt, at 39, the appellant's mere allegations that the 
examiner's rejection does not establish the "'obviousness of this combination of 
limitations, nor the obviousness Of the recited cooperation between limitations in th[ese] 
claim[s]."' (/of. at 1 ). moreover, does not challenge the rejection of the Individual claims 
with any reasonable specificity. 
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Because the appellant failed to satisfy the second requirement, we were free to 
select a single claim from the aforementioned group of claims, which were subject to a 
common obviousness rejection, as representative of all claims in that group and to 
decide the appeal of that rejection based solely on that claim. We selected claim 21 
from the group and decided the appeal of the obviousness rejection of those claims 
based solely on that claim. Hyatt, at 39-42. Still persuaded that teachings from Marsh 
and Widergren would have suggested the claimed subject matter to a person of 
ordinary skill in the art, we maintain our affirmance of the obviousness rejection of 
claim 21 and of claims 131. 132, 137. 207-209. 219-221, 231-233. 238-240, 259-261, 
278-280, 410-416, 418, 420, 421, 423-425. 427, 430. 431. 433-458, 460-577, 639-663, 
668-671 . 676-681 , and 687-771 , which fall therewith. 

We now address the appellant's following points of contention regarding the 

following claims that were argued separately: 

relational database of claims 409-41 7, 426-430, and 432 
topological altitude information and shadowing of claims 419 and 459 
mosaics of claims 432 and 459 
multilevel memory of claim 422 
multiplexing of claim 136 

communicating to remote location of claims 136, 137, 238, and 417. 



Appeal No. 2003-0525 
Application No. 08/457,728 



Page 24 



1 . Relational Database of Claims 409-41 7, 426-430, and 432 
Regarding independent claims 409, 426, 428, 429, and 432, (Reply Br. at 294), 
the appellant argues that our "contention that spatially related terrain data readers 
obvious the claimed 'relational database' is contradicted by the art recognized meaning 
thereof." (Req. Reh'g at 25.) He offers "Exhibit-8," (id.), as evidence of that meaning. 

a. Claim Construction 
Claim 409, 426, 428, 429, and 432 recites in pertinent part the following 
limitations: a "relational database. . . ." For its part, Exhiblt-8 explains that "a relational 
database Is a network database in which the relationships are handled in a very specific 
way," Encyclopedia of Computer Science and Engineering 444 (2d ed. 1 983). 
Specifically, "a relationship between two record types [must] be expressed implicitly by 
means of having a data item in each record type (in relational terminology, an attribute 
In each relation) take its values from a common domain of values." Id. "[I]n one of the 
two record types, the item (or items) on which the relationship is based must serve as a 
unique primary key for that record type." Id. 

•Interpreting the limitations in view of the explanation, daim 409, 426, 428, 429, 
and 432 require a network database in which a relationship between two record types is 
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expressed implicitly by having a data item in each record type (i.e., an attribute in each 
relation) take its values from a common domain of values. In one of the two record 
types, the item (or items) on which the relationship is based serves as a unique primary 
l<ey for that record type. 

b. Objviousness Determination 
The examiner does not allege, let alone show, that in Marsh's database a 
relationship between two record types is expressed implicitly by having a data item in 
each record type (i.e., an attribute in each relation) tal<e its values from a common 
domain of values or that in one of the two record types, the Item (or items) on which the 
relationship is based serves as a unique primary key for that record type. Not does he 
allege, let alone show, that Widergren cures the aforementioned deficiency of Marsh. 
Therefore, we reverse the obviousness rejection of claim 409; of claims 410-417, which 
depend from claim 409; of claim 426; of claim 427, which depends from claim 426; of 
claim 428; of claim 429; of claim 430, which depends from claim 429; and of claim 432. 

2. Topological Altitude Information and Shadowing of Claims 419 and 459 
Regarding claims 419 and 459, (Reply Br. at 296), the appellant argues, "Marsh 
does not call any of his features 'topographical altitude' or 'topographical shadowed' 
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features despite the fact that topographical, altitude, and shadow were well known 
terms of art. This is prima facie proof ttiat Marsti did not consider ttiat any of tiis 
features was topograpfiical', 'altitude', or 'shadowed' features " (Req. Reh'g at 26.) 

a. Claim Construction 
The appellant argues the topographical altitude information limitations of 
claims 419 and 459 as a group. (Reply Br. at 295-96.) We select the limitations of the 
former claim as representative of the group. Claim 419 recites in pertinent part the 
following limitations: "storing a database comprising . . . topographical altitude 
information. . . ." 

"[Llimitations are not to be read into the claims from the specification." In re Van 
Geuns, 988 F.2d 1181 , 1 184, 26 USPQ2d 1057, 1059 (Fed. Cir. 1993) (citing In re 
Zletz, 893 F.2d 319, 321 , 13 USPQ2d 1320, 1322 (Fed. Cir. 1989)). Here, contrary to 
the appellant's argument, the limitations do not require that the information in the 
database be topographically shadowed. 

Furthemiore, "argument of counsel cannot take the place of evidence." In re 
Budnicl<, 537 F.2d 535, 538. 190 USPQ 422, 424 (CCPA 1976) (citing In re Schulze. 
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346 F.2d 600. 145 USPQ 716 (CCPA 1965); In re Cole, 326 F.2d 769, 140 USPQ 230 
(CCPA 1964)). Here, in contrast to his argument regarding the limitation of a "relational 
database," supra, the appellant offers no evidence of his allegedly well known meaning 
of "topographical" or "altitude," Giving the representative claim its broadest, reasonable 
construction, we still conclude that the limitations require that storing information 
relating to topographical altitude in a database. 

b. Obviousness Determination 
Anticipation "is not an 'ipsissimis verbis' test," In re Bond, 910 F.2d 831, 832, 15 
USPQ2d 1566, 1567 (Fed. Cir. 1990)(citing Akzo N.V., 808 F.2d at 1479 & n. 11, 1 
USPQ2d at 1245 & n.1 1), "and neither is obviousness." Hyatt, at 33. Here, even if 
Marsh does not literally "call any of his features 'topographical altitude' . . . features," 
(Req, Reh'g at 26), this choice of words is far from "prima facie proof that Marsh did not 
consider that any of his features was 'topographical', 'altitude'. . . ." (Id.) 

As explained in our original opinion, Hyatt, at 45, moreover, "[t]he terrain data 
[stored In Marsh's database] . . . includes . . . three dimensional object items formed by 

polygon faces having shapes orientations and dimensions " Abs., II. 1-3. 

An example of a three-dimensional object is the hanger shown in Figure 2A as 
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element 240 and in Figure 1 1 as element 1110. "JJ]\\e three edges of hanger 1 1 10 are 
positioned parallel to the three axis [sic] of the object coordinate system," col. 35, II. 52- 
54, viz., an x-axis, a y-axis, and a z-axis. Because the z-dimension of the objects 
represented by the terrain data represents an altitude and a topography, we still find 
that the reference's database stores information relating to topographical altitude. 
Therefore, we maintain our affimriance of the obviousness rejection of claim 419. 



Regarding claims 432 and 459, (Reply Br. at 302), the appellant argues, "Marsh 
does not call any of his features a mosaic despite the fact that mosaic was a well 
known term of art. 777/s is prima fade proof that Marsh did not consider that any of his 
features was a mosaic" (Req. Reh'g at 26.) 



The appellant argues the mosaic limitations of claims 432 and 459 as a group. 
(Reply Br. at 302-03.) We select the limitations of the latter claim as representative of 
the group. Claim 459 recites in pertinent part the following limitations: "a database 
comprising a plurality of data compressed mosaics of topographical altitude information. 
. . ." In contrast to his argument regarding the limitation of a "relational database," 



3. Mosaics of Claims 432 and 459 



a. Claim Construction 
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supra, the appellant offers no evidence of his allegedly well known meaning of 
"mosaic." Giving the representative claim its broadest, reasonable construction, we still 
conclude that the limitations require storing mosaics in a database. 

b. Obviousness Determination 
Even if Marsh does not literally "call any of his features a mosaic," (Req. Reh'g at 
26), this choice of words is far from "prima facie proof that Marsh did not consider that 
any of his features was a mosaic." (id.) 

As explained in our original opinion, Hyatt, at 48, three-dimensional objects 
stored in Marsh's database, abs., II. 1-3, are combined to fonn a "scene." Col. 1, 1. 18. 
For example, the scene shown in Figure 2A includes a hanger and a flagpole. 
Furthermore, the reference may aggregate runaways, towers, hangers, roads, rivers, 
fields, and moving objects, col. 2, II. 39-41 , to form a different scene. Because the 
objects stored In the database are aggregated to form scenes, we find that the 
database stores mosaics. Therefore, we maintain our affirmance of the obviousness 
rejection of claim 459 and of claim 432, which falls therewith. 
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4. Multilevel Memory of Claim 422 



Regarding claim 422, (Reply Br. at 304), the appellant argues, "Marsh does not 
teach the claimed multi-bit per cell memory and Marsh does not call any of his features 
by this terminology despite the fact that memory cell was a well known term of art. This 
is prima facie proof tfiat Marsh did not consider that any of his features was a multi-bit 
memory cell." (Req. Reh'g at 27.) 



Claim 422 does not recite a "multi-bit memory cell." Instead, the claim recites in 
pertinent part the following limitations: "an integrated circuit multilevel memory having a 
plurality of multilevel memory cells, each of the plurality of multilevel memory cells 
storing at least two digital bits of information in a plurality of levels. ..." In contrast to 
his argument regarding the limitation of a "relational database," supra, the appellant 
offers no evidence of his allegedly well known meaning of "multi-bit memory cell." 
Giving the claim its broadest, reasonable construction, we still conclude that the 
limitations require memory cells storing at least two digital bits of information in levels. 



a. Claim Construction 





Appeal No. 2003-0525 
Application No. 08/457,728 



Page 31 



b. Obviousness Determination 



As explained in our original opinion, Hyatt, at 49, the passage of IVlarsh cited by 
the examiner discloses that "[p]rior to each training flight, the content of data base 48 is 
loaded into computer 40 core-memory. Image data from data base 4[8] includes 
sixteen control words (0000-1 111) having bit fonnats as described hereinafter, 
initialization data Vo, delta data, etc." Col. 3, II. 45-49. The database and the core- 
memory represent different levels of memory. Because the control words stored therein 
comprise multiple bits of information, moreover, we still find that the cells of the 
database and the core-memory store at least two digital bits of information in levels. 
Therefore, we maintain our affirmance of the obviousness rejection of claim 422. 

5. Multiplexing of Claim 1 36 
The appellant argues, "the claimed multiplexers are recited in a novel claim 
combination and have novel limitations that are no tught [sic] by Marsh (e.g., 
claim 136). . . ." (Req. Reh'g at 27.) 



Because the appellant originally argued the multiplexing limitations of 
claims 136, 137, and 238 as a group, (Reply Br. at 301-302), we were free to select a 
single claim from the group of claims, which were subject to a common obviousness 
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rejection, as representative of all claims in that group and to decide tlie appeal of that 
rejection based solely on that claim. We selected claim 238 from the group and 
decided the appeal of the obviousness rejection of those claims based solely on that 
claim. Hyatt, at 50-51 . It is too late for the appellant to argue the patentability of 
claim 136 separately. 

6. Communicating to Remote Location of Claims 136, 1 37, 238, and 417 
Regarding claims 136, 137, 238, and 417, (Reply Br. at 298-99), the appellant 
argues, "the Board then contradicts well known art recognized meaning by contending 
that Marsh's simulated aircraft on a display is in some inexplicable way remote." (Req. 
Reh'gat 27.) 

a. Claim Constmction 
As explained in our original opinion, Hyatt, at 52, the appellant argues the 
remote location limitations of claims 136, 137, 238, and 417 as a group. (Reply Br. at 
298-99.) We selected the limitations of the claim 238 as representative of the group. 
Claim 238 recites in pertinent part the following limitations: "communicating the 
multiplexed channels of frames of data compressed digital output image information to 
a remote location " In contrast to his argument regarding the limitation of a 
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"relational database," supra, the appellant offers no evidence of his allegedly well 
known meaning of "remote." Giving the claim its broadest, reasonable construction, we 
still conclude that the limitations require communicating data to a remote location. 

b. Obviousness Determination 
As explained in our original opinion, Hyatt, at 52-53, in Marsh's flight simulation 
system, "[a] simulated aircraft 14 is linked to . . . visual system 12 through computer 
linkage 18." Col. 2, II. 24-26. The visual system comprises the image processor 42 and 
the display generator 44. Id. at II. 29-30. "The Image processor translates initial 
position data into the aircraft coordinate system; then rotates, clips, and projects each 
three-dimensional position vector to form two-dimensional display vectors. Raster 
scanlines are generated from the display vectors Vd of each face for display on a CRT," 
Abs., II. 25-31. Figure 1A shows that the simulated aircraft and its CRTs 82 are remote 
from the visual system with its image processor and display generator. When the 
image processor and display generator are communicating raster scanlines to the 
CRTs of the simulated aircraft, we still find that Marsh is communicating data to a 
remote location. 
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Furthermore, we still agree with the appellant that Widergren discloses a "long 

distance communications capability " (Reply Br. at 307.) Persuaded that teachings 

from Marsh and Widergren would have suggested the claimed subject matter to a 
person of ordinary skill in the art, we maintain our affirmance of the obviousness 
rejection of claim 238, and of claims 136, 137, 409, and 417. which fall therewith. 

CONCLUSION 

In summary, we grant the appellant's request to reverse the rejection of 
claims 409-417, 426-430, and 432 under § 103(a). In contrast, we deny his request to 
reverse the rejection of claims 31, 131, 132, 136, 137, 207, 209, 219, 221. 231, 233, 
238, 240, 259, 261, 278, 280. 409-439, 444, 449, 454. 459, 464, 465, 470. 471, 476, 
481 , 482, 487, 488. 493, 494, 499, 503, 508, 513, 518, 519, 524, 529, 534, 535, 539, 
544, 549, 553. 555. 560-562, 567, 568, 578, 583. 588, 592, 596, 601, 606, 610, 625, 
630, 634, 639, 643, 644, 649. 654, 659, 660, 668. 672 676, 677, 687, 692, 697, 702, 
706, 710, 714, 718, 722, 726, 730, 734, 738, 742, 747. 752, 757, 762, and 767 under 
§ 1 12. 1 , as lacking a written description; the rejection of claims 441 , 446, 456, 457, 
461 , 467. 474, 478. 490. 491, 496, 505, 510, 522, 526, 531, 536, 537, 546, 552, 557. 
570, 571, 575. 580. 585, 590, 598, 603, 607, 612. 627, 632. 636, 647, 651, 662, 674. 
689. 693, 694, 699, 713. 717. 721, 741, 745, 750, and 770 under § 1 12, H 1, as non- 
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enabled; and the rejections of claims 21, 31. 131, 132. 136. 137. 207-209, 219-221, 
231-233, 238-240, 259-261, 278-280. 418-425, 431, and 433-577, 639-663. 668-671, 
676-681, and 687-771 under § 103(a). 

"Any arguments or authorities not included In the brief will be refused 
consideration by the Board of Patent Appeals and Interferences. . . ." 37 C.F.R. 
§ 1.192(a) (2001). Accordingly, we again remind the appellant that our affirmance is 
based only on the arguments made in his briefs. Any arguments or authorities omitted 
therefrom are neither before us nor at issue but are considered waived. Cf. In re Watts, 
354 F.3d 1362, 1367, 69 USPQ2d 1453, 1457 (Fed. Cir. 2004) ("[l]t is important that 
the applicant challenging a decision not be permitted to raise arguments on appeal that 
were not presented to the Board."). No time for taking any action connected with this 
appeal may be extended under 37 C.F.R. § 1.136(a)(1)(iv). 
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HEARD: Sep. 1 5, 2005 W U^joS 



Before BARRETT, GROSS, and BARRY, Administrative Patent Judges. 
BARRY, Administrative Patent Judge. 

A patent examiner rejected claims 11 5-1 51, 161-310, 315-326, and 335-440. 
(Final Rej. at 1.) The appellant does not appeal the rejection of claims 142-144, 
148-150, 168-170, 186-188, 374, 378, or 403-405. (Supp. Appeal Br. at 7.) He does, 
however, appeal the rejection of claims 115-141, 145-147, 151, 161-167, 171-185, 
189-310, 315-326, 335-373, 375-377, 379-402, and 406-440 under 35 U.S.C. § 134(a). 
We affirm. 
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I. BACKGROUND 



The appellant describes the invention at issue on appeal as "a [sic] interpolation 

or extrapolation system " (Appeal Br. at 7.)^ A further understanding of the 

invention can be achieved by reading the following claims. 
1 1 5. A system comprising: 

an input circuit generating input image information; 
a first memory storing first image information; 
a second memory; 

a second memory input circuit coupled to the input circuit and 
coupled to the second memory, the second memory input circuit inputting 
second image information into the second memory in response to the 
input image information generated by the input circuit, the second 
memory storing the second image information; 

an extrapolation processor coupled to the first memory, the 
extrapolation processor generating extrapolated image information in 
response to the first image information stored in the first memory; 

a spatial domain interpolation processor coupled to the first 
memory and coupled to the second memory, the spatial domain 
interpolation processor generating spatial interpolated image information 
in response to the first image infonnation stored in the first memory and in 
response to the second image information stored in the second memory; 



^We are puzzled that the appellant's title and abstract omit any mention of 
interpolation and extrapolation and that his Summary of the Invention, (Spec, at 4), 
omits any mention of extrapolation. 
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a temporal interpolation processor coupled to the spatial donnain 
interpolation processor, the temporal interpolation processor generating 
temporal interpolated image information in response to the spatial 
interpolated image information generated by the spatial domain 
interpolation processor; and 

a coefficient processor coupled to the extrapolation processor and 
coupled to the temporal interpolation processor, the coefficient processor 
generating coefficient image information related to variations between 
pixels in response to the extrapolated image information generated by the 
extrapolation processor and in response to the temporal interpolated 
image information generated by the temporal interpolation processor. 



11 7. A system as set forth in claim 1 1 5. 

wherein the temporal interpolation processor is an interlaced 
temporal interpolation processor generating the temporal interpolated 
image information as interlaced temporal interpolated image information; 
and 

wherein the extrapolation processor is an interlaced extrapolation 
processor generating the extrapolated image information as interlaced 
extrapolated image information. 



1 1 8. A process comprising the acts of: 

generating interlaced input image information; 

storing first interlaced image information in a first memory; 

inputting second interlaced image information into a second 
memory in response to the interlaced input image information; 

storing the second interlaced image information in the second 
memory; 
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generating interlaced extrapolated image infornnation in response 
to the first interlaced image information stored in the first memory; 

generating interlaced temporal interpolated image information in 
response to the first interlaced image information stored in the first 
memory and in response to the second interlaced image information 
stored in the second memory; and 

generating interlaced coefficient image information related to 
variations between pixels in response to the interlaced extrapolated 
image information and in response to the interlaced temporal interpolated 
image information. 



1 1 9, A system comprising: 

an input circuit generating first image information and generating 
second image information; 

a processor generating extrapolated image information in response 
to the first image information; 

a processor generating spatial interpolated image information in 
response to the first image information and in response to the second 
image information; 

a processor generating temporal interpolated image information in 
response to the spatial interpolated image information; and 

a processor generating bandwidth reduced image information in 
response to the extrapolated image information and in response to the 
temporal interpolated image information. 



122. A process comprising the acts of: 

storing first image information in a memory; 
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storing second image information in the memory; 

generating extrapolated image information in response to the first 
image information stored in the memory; 

generating temporal interpolated image information in response to 
the first image information stored in the memory and in response to the 
second image information stored in the memory; and 

generating spatial frequency reduced image information in 
response to the extrapolated image information and in response to the 
temporal interpolated image information. 



1 51 . A system comprising: 

an interlaced input circuit generating interlaced data compressed 
input image information; 

a processor generating interlaced data decompressed image 
information in response to the interlaced data compressed input image 
information; 

a processor generating interlaced frequency domain coefficient 
image information in response to the interlaced data decompressed 
image information; 

a processor generating pixel image information in response to the 
interlaced frequency domain coefficient image information; 

a processor generating interlaced temporal interpolated pixel 
image information in response to the pixel image information; 

a processor generating interlaced extrapolated pixel image 
information in response to the pixel image information; 

a memory; and 



Appeal No. 2005-1005 
Application No. 08/458,104 



Page 6 



a memory input circuit writing interlaced output pixel image 
information into the memory in response to the interlaced temporal 
interpolated pixel image information and in response to the interlaced 
extrapolated pixel image information, the memory storing the interlaced 
output pixel image information. 



228. A process comprising the acts of: 

generating input image information; 

storing first image information in a first memory; 

inputting second image information into a second memory in 
response to the input image information; 

storing the second image information in the second memory; 

generating extrapolated image infomriation in response to the first 
image information stored in the first memory; 

generating spatial interpolated image Information in response to 
the first image information stored in the first memory and in response to 
the second image information stored in the second memory; and 

generating coefficient image information related to variations 
between pixels in response to the extrapolated image information and in 
response to the spatial interpolated image information. 



Claims 115-141, 145-147, 151, 161-167, 171-185, 189-310, 315-326, 335-373, 
375-377, 379-402, and 406-440, all the claims on appeal, stand rejected under 35 
U.S.C. § 1 12, H 1, as lacking a written description and under § 1 12, ^ 1, as 
non-enabled. Claims 115-141, 145-147, 151, 161-167, 171-185, 189-310, 315-326, 
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335-373, 375-377, 379-402, 406-421, 425-431, and 435-440, most of the claims on 
appeal, also stand rejected under 35 U.S.C. § 103(a) as obvious over U.S. Patent No. 
4,245,248 ("Netravali") and U.S. Patent No. 4,179,824 ("Marsh"), with U.S. Patent No. 
3,996,673 ("Vorst") and U.S. Patent No. 4,563,703 ("Taylor") merely "cited ... as 
evidence to support the examiner's taking of Official Notice. . . ." (Examiner's Answer 
at 54-55.) 

II. OPINION 

Our opinion addresses the rejections in the following order: 

• written description rejection 

• enablement rejection 

• obviousness rejection. 

A. Written Description Rejection 
At the outset, we remind the appellant that "[t]he applicant is in the best position 
to explain his invention, especially where the claims are unusually lengthy or complex." 
Hyatt V. Dudas, No. 03-108 (EGS), slip op. at 26 (D.D.C. 2005). This is why an 
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"[a]ppiicant should . . . specifically point out the support for any amendments made to 
the disclosure." M.P.E.P. § 2163.06 (6th ed., Rev. 2, July 1996).' 

Here, as emphasized by the examiner, "[t]he claims on [a]ppeal are all newly 
added claims with new limitations. There are no original claims remaining in the 
application." (Examiner's Answer at 8.) Had the appellant shown support in his original 
disclosure for each of the new claims when he filed his amendments, he might have 
preempted a written description rejection thereof. Unfortunately, the appellant chose 
not to do so.^ 

The examiner's rejection for lack of written description followed. This is not the 
situation, however, where an examiner failed to address all the claims or failed to point 
to specific limitations that lacked written description. To the contrary, the examiner 
identified specific limitations in all the claims that he found to lack written description. 



^We quote from the version of the M.P.E.P, in effect when the appellant filed his 
appeal brief. 

^To the contrary, the "[ajppellant's discussion of claim 118 in the 'Summary of 
the Invention' of the Brief is the first time in the prosecution history of this application 
that he has presented any specific remarks directed to where he believes he has 
support for any specific claim, even though the claims have repeatedly been rejected 
under 35 U.S.C. 112, first paragraph." (Examiner's Answer at 67.) 
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(Examiner's Answer at 8-44.) Consequently, the "burden of coming forward with 
evidence or argument shift[ed] to the [appellant]." In re Oetiker, 977 F.2d 1443, 1445, 
24 USPQ2d 1443, 1444 (Fed. Cir. 1992). 

On appeal, "to assure separate review by the Board of individual claims within 
each group of claims subject to a common ground of rejection, an appellant* s brief to 
the Board must contain a clear statement for each rejection: (a) asserting that the 
patentability of claims within the group of claims subject to this rejection do not stand or 
fall together, and (b) identifying which individual claim or claims within the group are 
separately patentable and the reasons why the examiner's rejection should not be 
sustained." In re McDaniel, 293 F.3d 1379, 1383, 63 USPQ2d 1462, 1465 (Fed. Cir. 
2002) (citing 37 C.F.R. §1 .192(c)(7) (2001)). "Merely pointing out differences in what 
the claims cover is not an argument as to why the claims are separately patentable." 
37 C.F.R. § 1.192(c)(7) (2000).^ Rather, "[fjoreach rejection under 35 U.S.C. 112, first 
paragraph, the argument shall specify the errors in the rejection and how the first 
paragraph of 35 U.S.C. 112 is complied with, including, as appropriate, how the 
specification and drawings, if any, . . , [djescribe the subject matter defined by each of 



"^We quote from the version of the C.F.R in effect when the appellant filed his 
appeal brief. 
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the rejected claims " See id. § 1 .1 92(c)(8)(i)(A). "If the brief fails to meet either 

requirement, the Board is free to select a single claim from each group of claims 
subject to a common ground of rejection as representative of all claims in that group 
and to decide the appeal of that rejection based solely on the selected representative 
claim." McDaniel, 293 F.3d at 1383, 63 USPQ2d at 1465. 

Here, although the appellant alleges that "[t]he claims do not stand or fall 
together," (Appeal Br. at 9), he fails to satisfy the second requirement. His summaries 
of what claims 115-117, 119-124, 126-128, 132, 133, 135-141, 145-147, 151, 171-179, 
189-191, 198-200, 202-204, 211-241, 244-258, 263-278, 283-290, 295-298, 307-310, 
318-326, 335, 338, 341, 344, 347, 356, 357, 359, 370, 373, 380-391, 393, 394, 396, 
397, 399-402, 406-420, and 431-440 cover, (Supp. Appeal Br. at 13-194), do not 
constitute an argument under 37 C.F.R. § 1.192(c)(7) that the claims are separately 
patentable. Merely alleging that the examiner's rejection does "not establish why the 
express disclosure of the limitations in th[ese] claim[s] does not satisfy § 112-1," (Supp, 
Appeal Br. at 13), moreover, does not challenge the rejection of the individual clainns 

"with any reasonable specificity " In re Nielsen, 816 F.2d 1567, 1572, 2 USPQ2d 

1525, 1528 (Fed. Cir. 1987). 
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Although the appellant also identifies parts of the specification that contain 
certain ternns appearing in linnitations that the examiner found to lack written description 
(Reply Br. at 46-52), the identification does not constitute a separate argunnent for 
patentability because the appellant neither addresses the linnitations as a whole, 
including the interconnections of elements and steps, nor identifies the clainns in which 
those linnitations appear. Because clainn 1 18 is the only claim that the appellant argues 
specifically and fully, the aforementioned claims should be treated as "falling" therewith 
in accordance with 37 C.F.R. § 1 .1 92(c)(7) and McDaniel. In other words, if the 
rejection of claim 1 18 is affirmed, the rejection of the aforementioned claims should 
also be affirmed. 

Because the examiner addresses the lack of written description for specific 
limitations in the other aforementioned claims, however, these claims should not 
"stand" with claim 118. In other words, if the rejection of claim 1 1 8 is reversed, the 
rejection of the aforementioned other claims should not be reversed pro forma. To the 
contrary, if an adequate written description is found for claim 118, the examiner's 
specific findings of a lack of written description for all the other claims must be 
considered. In the interest of equity, we review these findings and reverse the 
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associated rejections that are insufficient on their face. In view of the aforementioned 



principles, we address the claims in the following order: 



non-product claims shown to lack written description 
non-product claims not shown to lack written description 
product claims corresponding to static photographs 
product claims not corresponding to static photographs. 



1. Non-product Claims Shown to Lack Written Description 
Rather than reiterate the positions of the examiner or the appellant in toto, we 
focus on the points of contention therebetween, which follow: 
interlaced input image information 

inputting second interlaced image information in response to the 
interlaced input image information 

generating interlaced extrapolated image information in response to first 
interlaced image information stored in a first memory 

generating interlaced temporal interpolated image information in response 
to the first interlaced image information stored in the first memory and in 
response to second interlaced image information stored in a second 
memory 

generating interlaced coefficient image information in response to the 
interlaced extrapolated image information and in response to the 
interlaced temporal interpolated image information 

generating temporal interpolated image information in response to spatial 
interpolated image information 
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generating bandwidth reduced inriage information in response to 

extrapolated image information and in response to interpolated image information 

generating spatial frequency reduced image information in response to 
extrapolated image information and in response to temporal interpolated 
image information 

interlaced frequency domain coefficient image information 

reduced redundancy and reconstructed redundancy image information. 



The examiner finds that "the generation of an 'interlaced image' is not actually 
stated in the specification. . . (Examiner's Answer at 68-69.) The appellant argues, 
"The experimental system (e.g.; pages 240-373 and 544-574) implements interlaced 
scan (e.g.; page 243-244, 266, 544-546) with interlaced sync signal chip MM5321 (e.g.; 
Fig.6T; pages 366-367)." (Appeal Br. at 8 n.4.) 



a. Interlaced input image information 



In addressing the point of contention, the Board conducts a two-step analysis. 
First, we construe the claim at issue to determine its scope. Second, we determine 
whether the construed claim has adequate support. 
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1. Claim Construction 



"Analysis begins with a key legal question — what Is the invention claimed?" 
Panduit Corp. v. Dennison Mfg. Co., 810 F.2d 1561, 1567, 1 USPQ2d 1593, 1597 (Fed. 
Cir. 1987). Here, representative claim 118 and independent claim 213 recite in 
pertinent part the following limitations: "generating interlaced input image 
information. . . ." Similarly, independent claim 151 recites in pertinent part the following 
limitations: "generating interlaced data compressed input image information. . . ." 
Accordingly, claims 118, 151, and 213 require generating input image information that 
is interlaced. 



"[C]ompliance with the written description requirement is a question of fact." 
Hyatt V. Boone, 146 F.3d 1348, 1352, 47 USPQ 2d 1 128, 1 130 (Fed. Cir. 1998) (citing 
Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563, 19 USPQ2d 1111, 1116 (Fed. Cir. 
1991)). "It is well established that 'the written description must include all of the 
limitations of the [claim], or the applicant must show that any absent text is necessarily 
comprehended in the description provided and would have been so understood at the 
time the patent application was filed.'" Hyatt v. Dudas, No. 03-0901 (HHK), slip op. at 
18 (D.D.C. 2005) (quoting Hyatt, 146 F.3d at 1354, 47 USPQ 2d 1 132). "[T]he test for 



ii. Support Determination 
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sufficiency of support ... is whether the disclosure of the application relied upon 
'reasonably conveys to the artisan that the inventor had possession at that time of the 
later claimed subject matter.'" Ralston Purina Co. v. Far-Mar-Co., Inc., 772 F.2d 1570, 
1575, 227 USPQ 177, 179 (Fed. Cir. 1985) (quoting In re Kaslow, 707 F.2d 1366, 
1375, 217 USPQ 1089, 1096 (Fed. Cir. 1983)). "Application sufficiency under §112, 
first paragraph, must be judged as of the filing date [of the application]." Vas-Cath, 935 
F.2d at 1566, 19 USPQ2d at 1119 (citing United States Steel Corp. v. Phillips 
Petroleum Co., 865 F.2d 1247, 1251, 9 USPQ2d 1461, 1464 (Fed. Cir. 1989)). 

Here, the examiner's finding that "the generation of an 'interlaced image' is not 
actually stated in the specification," (Examiner's Answer at 68-69), is uncontested.^ 
The parts of the specification cited by the appellant mention that "[a]n interlaced scan 
arrangement Is used for the [appellant's] experimental system," (Spec, at 243), and that 
a "frame sync pulse occurs once per field, twice per frame, in the interlaced scan 
system as implemented with the demonstration system," {id. at 244); list a computer 
program that "describes that the interlaced scan calculations are to be processed and 
describes the input binary bits for interlaced scan control," {id. at 266); and explain that 

^The appellant's '[sjilence implies assent.'" Ex parte Knapton, 67 USPQ2d 1059, 
1060 (Bd.Pat.App. & Int. 2002) (quoting Harper & Row Publishers, Inc. v. Nation 
Enters., 471 U.S. 539, 572, 225 USPQ 1073, 1085 (1985)). 
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"[a] synchronization signal generator is implennented with a National Semiconductor 
MM5321 connponent." {Id at 366.) None of the parts, however, mentions the claimed 
"interlaced input image information." With no mention of the claimed "interlaced input 
image information," let alone the generation thereof, we find that the specification fails 
to reasonably convey to the artisan that, as of the filing date of his application, the 
appellant had possession of the claimed "generating interlaced input image 
information" or the claimed "generating interlaced data compressed input image 
information. . , ." Therefore, we affirm the rejection of claims 118, 151, and 213 for 
lacking a written description of the aforementioned limitations and of claims 124, 214, 
337, 350, 363, and 370, which depend therefrom. 



The examiner observes that the "[a]ppellant does not point to anything for 
support for this limitation." (Examiner's Answer at 70.) 

i. Claim Construction 
Representative claim 1 18 and independent claim 213 recite in pertinent part the 
following limitations: "inputting second interlaced image information into a second 
memory in response to the interlaced input image information. . . ." As emphasized by 



b. inputting second interlaced image information 
in response to the interlaced input image information 
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the examiner, these linnitations require that the '"inputting second interlaced image 
information' be performed 'in response to the interlaced input image information'." {Id.) 
"Claims must be read in view of the specification, of which they are a part." Markman 
V. Westview Instruments, Inc., 52 F,3d 967. 979, 34 USPQ2d 1321, 1329 (Fed. Cir. 
1995). Unfortunately, the appellant's specification omits an explanation of the 
responsive inputting. Absent such a disclosure, we are uncertain what it means to 
input the second interlaced image information "in response to" the interlaced input 
image information. 

il. Support Determination 
As aforementioned, the "[ajppellant does not point to anything for support for this 
limitation." (Id.) Such an omission leaves us in a quandary where to search for support 
in the appellant's 576-page specification. In particular, the appellant points to nothing 
in his specification that describes inputting the claimed "second interlaced image 
information ... in response to the interlaced image information." (Emphasis added.) 
With no mention of the claimed '^second interlaced image information," let alone the 
inputting thereof "in response to" the "interlaced image information" as claimed, we find 
that the specification fails to reasonably convey to the artisan that, as of the filing date 
of his application, the appellant had possession of the claimed "inputting second 
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interlaced innage information into a second memory in response to the interlaced input 
image information. . . ." Therefore, we affirm the rejection of claims 118 and 213 for 
lacking a written description of the aforementioned limitations and of claims 124, 214, 
337, 350, 363, and 370, which depend therefrom, 

c. Generating interlaced extrapolated image information 
in response to first interlaced image information stored in a first memory 

The appellant cites "pages 435-438" of his specification. (Appeal Br. at 8.) The 

examiner finds, "while the term[ ] 'extrapolation' . . . appear[s] on these pages, the 

term[ ] . . . 'interlace(d)' do[es] not." (Examiner's Answer at 81 .) 

i. Claim Construction 
Dependent claim 117 recites in pertinent part the following limitations: 
"generating the extrapolated image information as interlaced extrapolated image 
information." (Emphasis added.) Similarly, representative claim 118 recites in 
pertinent part the following limitations: "generating interlaced extrapolated image 
information in response to the first interlaced image information stored in the first 
memory. . . ." (Emphases added.) Accordingly, clainns 117 and 118 require generating 
extrapolated image information that is interlaced, and the latter claim also requires that 
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the generating be in response to first interlaced image information stored in a first 
memory. 

ii. Support Determination 
The part of the specification cited by the appellant explains that an "image can 
be . . . extrapolated from points in a 2-dimensional arrangement. . . ." (Spec, at 436.) 
As noted by the examiner, however, the part does not mention the term "'interlace(d),"' 
(Examiner's Answer at 81), let alone disclose that the extrapolated image is an 
"interlaced" image as claimed. Nor does the part of the specification cited by the 
appellant mention, let alone describe, extrapolating "in response to" first interlaced 
image infomnation stored in a first memory as claimed. With no mention of the claimed 
"interlaced extrapolated image information," let alone the generation thereof "in 
response to" first interlaced image information stored in a first memory as claimed, we 
find that the specification fails to reasonably convey to the artisan that, as of the filing 
date of his application, the appellant had possession of the claimed "generating the 
extrapolated image information as interlaced extrapolated image information" or the 
claimed "generating interlaced extrapolated image information in response to the first 
interlaced image information stored in the first memory. . . ." Therefore, we affirm the 
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rejection of claims 117 and 1 18 for lacking a written description of the aforementioned 
limitations and of claims 124 and 370, which depend therefrom. 

d. Generating interlaced temporal interpolated image information 
in response to the first interlaced imaoe information stored in the first memory and 
in response to second interlaced image information stored in a second memory 

The appellant cites "pages 248 and 435-438" of his specification. (Appeal Br. at 

8.) The examiner finds that "none of the elements cited by Appellant are disclosed as 

'generating interlaced temporal interpolated image information in response to the first 

interlaced image information stored In the first memory and in response to the second 

interlaced image infomnation stored in the second memory' . . . ." (Examiner's Answer 

at 79.) 

i. Claim Construction 
Claims 117, 121, 128, 141, 147, 151,212, 213, 218, 222, 227, 244, 248, 252, 
256, and 257 recite in pertinent part the following limitations: "interlaced temporal 
interpolated image information." (Emphasis added.) Similarly, representative claim 
1 1 8 recites in pertinent part the following limitations: "generating interlaced temporal 
interpolated Image information in response to the first interlaced image information 
stored in the first memory and in response to the second interlaced image information 
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stored in the second memory. . . ." (Emphases added.) Accordingly, claims 117, 118, 
121, 128, 141, 147, 151,212,213,218, 222, 227, 244, 248, 252, 256, and 257 require 
generating image information that is interlaced and temporal interpolated, and 
claim 1 18 further requires that the generation be in response to both first interlaced 
image information stored in a first memory and second interlaced image information 
stored in a second memory. 

ii. Support Determination 
The latter part of the specification cited by the appellant teaches that an "image 
can be interpolated between points ... in a 2-dimensional arrangement. . . ." (Spec, 
at 436.) This part, however, does not disclose that this interpolation is "temporal" as 
claimed. The former part of the specification cited by the appellant teaches "a temporal 
domain interpolation" that "generates the initial conditions for an 8-field period and then 
interpolates in between the 8-field period to obtain the initial conditions for each field." 
(Id. at 248.) Neither part of the specification, however, discloses that the interpolation 
involves an "interlaced image" as claimed. Nor does either part mention, let alone 
describe, that its interpolation is performed "in response to" first interlaced image 
information stored in a first memory and second interlaced image information stored in 
a second memory as claimed. With no mention of the claimed "interlaced temporal 
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interpolated image information," let alone the generation thereof "in response to" both 
first interlaced image information stored in a first memory and second interlaced image 
information stored in a second memory as claimed, we find that the specification fails to 
reasonably convey to the artisan that, as of the filing date of his application, the 
appellant had possession of the claimed "interlaced temporal interpolated image 
information" or the claimed "generating interlaced temporal interpolated image 
information in response to the first interlaced image information stored in the first 
memory and in response to the second interlaced image information stored in the 

second memory " Therefore, we affirm the rejection of claims 11 7, 11 8, 1 21 , 1 28, 

141, 147, 151, 212, 213, 218, 222, 227, 244, 248, 252, 256, and 257 for lacking a 
written description of the aforementioned limitations and of claims 124, 214, 258, 337, 
350, 363, and 370, which depend therefrom. 

e. Generating interlaced coefficient imaoe information in response to the interlaced 
extrapolated image information and in response to the interlaced temporal interpolated 

image information 

The appellant cites "pages 435-438" of his specification. (Appeal Br. at 8.) The 
examiner finds, "the terms 'extrapolation' and 'interpolation' . . . appear in the form of 
alternatives. . . ." (Examiner's Answer at 81 .) 
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I. Claim Construction 



Independent claim 115 recites in pertinent part the following limitations: 
"generating coefficient Image information related to variations between pixels in 
response to the extrapolated image information generated by the extrapolation 
processor and in response to the temporal interpolated image information generated by 
the temporal interpolation processor." (Emphasis added.) Representative claim 118 
recites in pertinent part the following limitations: "generating interlaced coefficient 
image information related to variations between pixels in response to the interlaced 
extrapolated image information and in response to the interlaced temporal interpolated 
image information." (Emphases added.) Accordingly, claims 115 and 118 require 
generating coefficient image information in response to both the interlaced 
extrapolated image information and the interlaced temporal interpolated image 
information and the latter claim further requires that the coefficient image information is 
interlaced. Reciting similar limitations, independent claims 198, 213, and 431 require 
generating coefficient image information in response to both extrapolated image 
information and temporal interpolated image information. 



Furthermore, independent claim 228 recites in pertinent part the following 
limitations: "generating coefficient image information related to variations between 
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pixels in response to the extrapolated image information and in response to the spatial 
interpolated Image information." (Emphasis added.) Accordingly, the limitations 
require generating coefficient image information in response to both extrapolated 
image information and spatial interpolated image information. 

ii. Support Determination 
The part of the specification cited by the appellant teaches that "image points 
can be stored in the form of coefficients of an interpolation or extrapolation equation to 
provide interpolation between datapoints or extrapolation from a datapoint." (Spec, at 
435.) As noted by the examiner, however, the part does not mention the term 
"'interlace(d),"' (Examiner's Answer at 81), let alone disclose that the coefficients are 
an interlaced Image as claimed. Furthermore, the part of the specification cited by the 
appellant does not disclose that its coefficients are generated responsive to both 
interlaced extrapolated image information and interlaced temporal interpolated image 
Information as claimed. To the contrary, the specification explains that its coefficients 

result from "an interpolation or [an] extrapolation " (Spec, at 435.) Also, the part 

does not characterize its interpolation as "temporal" or as "spatial" as claimed. 
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With no mention of the claimed "interlaced coefficient image information," let 
alone the generation thereof "in response to" both interlaced extrapolated image 
information and interlaced temporal interpolated image information or both interlaced 
extrapolated image information and spatial interpolated image information as claimed, 
we find that the specification fails to reasonably convey to the artisan that, as of the 
filing date of his application, the appellant had possession of the claimed "generating 
interlaced coefficient image information related to variations between pixels in 
response to the interlaced extrapolated image information and in response to the 
interlaced temporal interpolated image information"; the claimed "generating coefficient 
image information related to variations between pixels in response to the extrapolated 
image information generated by the extrapolation processor and in response to the 
temporal interpolated image information generated by the temporal interpolation 
processor"; or the claimed "generating coefficient image information related to 
variations between pixels in response to the extrapolated image information and in 
response to the spatial interpolated image information." Therefore, we affirm the 
rejection of claims 115, 118, 198, 213, 228, and 431 for lacking a written description of 
the aforementioned limitations and of claims 116, 117, 124, 199-212, 214, 229-231. 
324, 325, 335-337, 341, 349, 350, 354, 362, 363, 367, 370, 389-391, and 432-440, 
which depend therefrom. 
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f. Generating temporal interpolated image information 
in response to spatial interpolated image information 



The appellant cites "Spec, at 248 " (Reply Br. at 47.) The examiner finds 

that certain independent claims "recite either a 'temporal interpolation processor' that is 
'generating temporal interpolated image information in response to the spatial 
interpolated image information' (lines 16-19 of claim 115, for example, with similar 
recitation in the other apparatus claims) or the process step of 'generating temporal 
interpolated image information in response to the spatial interpolated information' 
(claim 189, lines 7-8, for example with similar recitation in the other method claims)." 
(Examiner's Answer at 28.) 



Independent claims 115, 119, 126, 139, 145, 171, 177, 189, 219, 245, 253, 263, 
287, 295, 307, 394, and 431 recite in pertinent part the following limitations: 
"generating temporal interpolated image information in response to the spatial 
interpolated image information." (Emphasis added.) Accordingly, the limitations 
require generating temporal interpolated image information in response to spatial 
interpolated image information. 



i. Claim Construction 
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ii. Support Determination 



Although the part of the specification cited by the appellant mentions "a temporal 
domain interpolation" and a "spatial domain interpolation," (Spec, at 248), it does not 
disclose that temporal interpolated image information is generated responsive to spatial 
interpolated image information. To the contrary, the part teaches that "temporal 
domain interpolation" is performed "in contrast to," (id), and "rather than," {id), spatial 
domain interpolation. With no mention of generating temporal interpolated image 
information "in response to" spatial interpolated image information as claimed, we find 
that the specification fails to reasonably convey to the artisan that, as of the filing date 
of his application, the appellant had possession of the claimed "generating temporal 
interpolated image information in response to the spatial interpolated image 
information." Therefore, we affirm the rejection of claims 115, 119, 126, 139, 145, 171, 
177, 189, 219, 245, 253, 263, 287, 295, 307, 394, and 431 for lacking a written 
description of the aforementioned limitations and of clainns 116, 117, 120, 121, 127, 
128, 140, 141, 146, 147, 172, 173, 178, 179, 190, 191, 220-223, 246-248, 254-256, 
264-266, 288-290, 296-298, 308-310, 315, 317, 318, 320, 321, 323, 335, 339, 346, 
348, 352, 359, 361, 365, 379, 386-388, and 432-440, which depend therefrom. 
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g. Generating bandwidth reduced image information in response to extrapolated Image 
information and in response to interpolated image information 

The appellant cites "Spec, at ... 69 " (Reply Br. at 51.) The examiner finds, 

"Nothing in the original specification the Examiner could find comes close to describing 

the specifics that are currently claimed, particularly the claimed interconnections and 

interrelations between the claimed elements." (Examiner's Answer at 37.) 

i. Claim Construction 
Independent claims 1 19 and 215 recite in pertinent part the following limitations: 
"generating bandwidth reduced image information in response to the extrapolated 
image information and in response to the temporal interpolated image information." 
(Emphases added.) Similarly, independent claim 132 recites in pertinent part the 
following limitations: "generating bandwidth reduced image information in response to 
the extrapolated image information." (Emphasis added.) Independent claim 232 
recites in pertinent part the following limitations: "generating bandwidth reduced image 
information in response to the extrapolated image information and In response to the 
spatial interpolated image information." (Emphases added.) Independent claim 245 
recites in pertinent part the following limitations "generating bandwidth reduced image 
information in response to the temporal interpolated image information." (Emphasis 
added.) Accordingly, claims 119, 132, 215, 232, and 245 require generating bandwidth 




Appeal No. 2005-1005 



Page 29 



Application No. 08/458,104 

reduced image information in response to extrapolated image information, temporal 
interpolated image information, spatial interpolated image information, or some 
combination thereof. 



The part of the specification cited by the appellant mentions that "[s]patial 
filtering can be implemented as filter preprocessing for reducing spatial frequencies 
and as filter postprocessing for smoothing images." (Spec, at 51 .) It does not disclose, 
however, that bandwidth reduced image information is generated responsive to 
extrapolated image information, temporal interpolated image information, spatial 
interpolated image information, or some combination thereof. With no mention of 
generating bandwidth reduced image information "in response to" extrapolated image 
information, temporal interpolated image information, spatial interpolated image 
information, or some combination thereof as claimed, we find that the specification fails 
to reasonably convey to the artisan that, as of the filing date of his application, the 
appellant had possession of the claimed "generating bandwidth reduced image 
information in response to the extrapolated image information and in response to the 
temporal interpolated image information"; the claimed "generating bandwidth reduced 
image information in response to the extrapolated image information"; the claimed 



ii. Support Determination 
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"generating bandwidth reduced image information in response to the extrapolated 
image information and in response to the spatial interpolated image information"; or the 
claimed "generating bandwidth reduced image information in response to the temporal 
interpolated image information." Therefore, we affirm the rejection of claims 119, 132, 
21 5, 232, and 245 for lacking a written description of the aforementioned limitations 
and of claims 120, 121, 133, 134, 216-218, 233-235, 246-248, 315, 318, 321, 338, 342, 
346, 351, 355, 359, 364, 368, and 372, which depend therefrom. 

h. Generating spatial frequency reduced image information in response to extrapolated 
image information and in response to temporal intenpolated image information 

The appellant cites "Spec, at ... 175 " (Reply Br. at 50.) The examiner 

finds, "This is in a section titled 'Spatial Filtering With Geometric Processing' and is not 

related to the other elements of the claims." (Examiner's Answer at 34.) 

i. Claim Constnjction 
Independent claims 122 and 219 recites In pertinent part the following 
limitations: "generating spatial frequency reduced image information in response to 
the extrapolated image information and in response to the temporal interpolated 
image information." (Emphases added.) Independent claim 135 recites in pertinent 
part the following limitations: "generating spatial frequency reduced image information 



Appeal No. 2005-1005 
Application No. 08/458,104 



Page 31 



in response to the extrapolated image information and in response to the spatial 
interpolated image information." (Emphasis added.) Independent claims 145 and 249 
recites in pertinent part the following limitations: "generating spatial frequency reduced 
image information In response to the temporal interpolated image information." 
(Emphasis added.) Independent claim 236 recites in pertinent part the following 
limitations: "generating spatial frequency reduced image information in response to 
the extrapolated image information." (Emphasis added.) Accordingly, claims 122, 135, 
145, 219, 236, and 249 require generating spatial frequency reduced image information 
in response to extrapolated image information, temporal interpolated image Information, 
spatial interpolated image information, or some combination thereof. 



ii. Support Determination 
The part of the specification cited by the appellant mentions that "as the image is 
compressed, the anti-aliasing filter related spatial frequency may be reduced to reduce 
the detail." (Spec, at 50.) It does not disclose, however, that spatial frequency reduced 
image information is generated responsive to extrapolated image information, temporal 
interpolated image information, spatial interpolated image information, or some 
combination thereof. With no mention of generating spatial frequency reduced image 
information "in response to" extrapolated image information, temporal interpolated 
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image information, spatial interpolated image information, or some combination thereof 
as claimed, we find that the specification fails to reasonably convey to the artisan that, 
as of the filing date of his application, the appellant had possession of the claimed 
"generating spatial frequency reduced image information in response to the 
extrapolated image information and in response to the temporal interpolated image 
information"; the claimed "generating spatial frequency reduced image information in 
response to the extrapolated image information and in response to the spatial 
interpolated image information"; the claimed "generating spatial frequency reduced 
image information in response to the temporal interpolated image information"; or the 
claimed "generating spatial frequency reduced image information in response to the 
extrapolated image information." Therefore, we affirm the rejection of claims 122, 135, 
145, 219, 236, and 249 for lacking a written description of the aforementioned 
limitations and of claims 123, 125, 136, 137, 146, 147, 220-223, 237-239, 250-252, 
316, 319, 322, 339, 343, 347, 352, 356, 360, 365, 369, and 373, which depend 
therefrom. 

i. Interlaced frequency domain coefficient image information 
The examiner finds, "The ternns 'frequency domain coefficient' or frequency 
domain' or 'frequency coefficient' do not appear in the original specification." 
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(Examiner's Answer at 34-35.) Citing "Spec, at 130-131, 435, 436," (Reply Br. at 49), 
the appellant argues, "The disclosure has adequate written description of the 
coefficient claim limitations." (Id.) 



Independent claims 267, 271, 396, 400, 406, 410, 412, 414, and 417 recite in 
pertinent part the following limitations: "generating frequency domain coefficient 
image infomiation. .. ." (Emphasis added.) Independent claim 151 recites similar 
limitations. Accordingly, claims 151, 267, 271, 396, 400, 406, 410, 412, 414, and 417 
require generating frequency domain coefficient image information. 



Although the parts of the specification cited by the appellant mention 
"coefficients," none disclose the coefficients as frequency coefficients, let alone 
frequency domain coefficients. Furthermore, "[s]earching the lengthy specification both 
manually and electronically, the Examiner could not find any instance of the terms 
'frequency' and 'coefficient' appearing anywhere near one another." (Examiner's 
Answer at 35.) With no mention of the claimed "frequency domain coefficient image 
information," let alone the generation thereof, we find that the specification fails to 



i. Claim Construction 



ii. Support Determination 
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reasonably convey to the artisan that, as of the filing date of his application, the 
appellant had possession of the claimed "generating frequency domain coefficient 

image information " Therefore, we affirm the rejection of claims 151 , 267, 271 , 396, 

400, 406, 410, 412, 414, and 417 for lacking a written description of the 
aforementioned limitations and of claims 268-270, 272-274, 397-399, 401, 402, 407- 
409, 41 1, 413, 415, 416, and 418-420, which depend therefrom. 

i. Reduced redundancy and reconstructed redundancy Image information 
Citing "Spec, at 453, 455," (Reply Br. at 51), the appellant argues, "The 
disclosure has adequate written description of the reduced redundancy claim 
limitations." (Id.) The examiner finds, "Neither of these citations come close to 
describing the specifics that are currently claimed, particularly the claimed 
interconnections and interrelations between the claimed elements." (Examiner's 
Answer at 36.) 

i. Claim Construction 
Independent claim 126 recites in pertinent part the following limitations: 
"generating redundancy reduced image information in response to the extrapolated 
image information generated by the extrapolation processor and in response to the 
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temporal interpolated image information generated by the temporal interpolation 
processor," (emphasis added); independent claim 224 recites similar limitations. 
Independent claims 138 and 393 recite in pertinent part the following limitations: 
"generating redundancy reduced image information In response to the extrapolated 
image information." (Emphasis added.) Independent claims 240 and 400 recite in 
pertinent part the following limitations: "generating redundancy reduced image 
information In response to the extrapolated image information and in response to the 
spatial interpolated image information." (Emphasis added.) Independent claim 253 
recites in pertinent part the following limitations: "generating redundancy reduced 
image information In response to the temporal interpolated image information." 
(Emphasis added.) Accordingly, claims 126, 138, 224, 240, 253, 393, and 400 require 
generating redundancy reduced image information in response to extrapolated image 
information, temporal interpolated image information, spatial interpolated image 
information, or some combination thereof. 

Independent claims 171, 174, and 177 recite in pertinent part the following 
limitations: "generating image infomriation having reconstructed redundancies in 
response to the data compressed input image information generated by the input 
circuit." (Emphasis added.) Independent claims 275, 283, 394, and 406 recite similar 
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limitations. Accordingly, claims 171, 174, 177, 275, 283, 394, and 406 require 
generating image information having reconstructed redundancies in response to data 
compressed input image information. 

ii. Support Determination 
The parts of the specification cited by the appellant mention that data 
compression "can be achieved by reducing the amount of redundant information 
communicated," (Spec, at 453), and that '[p]re-processing can take the form of digital 
filtering to reduce redundancies. . . ." {Id, at 455.) Neither part disclose, however, that 
redundancy reduced image information is generated responsive to extrapolated image 
information, temporal interpolated image information, spatial interpolated image 
information, or some combination thereof. Nor does either part disclose generating 
image information having reconstructed redundancies, let alone in response to data 
compressed input image information. With no mention of generating redundancy 
reduced image information in response to extrapolated image information, temporal 
interpolated image information, spatial interpolated image information, or some 
combination thereof as claimed or of generating image information having 
reconstructed redundancies as claimed, we find that the specification fails to 
reasonably convey to the artisan that, as of the filing date of his application, the 
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appellant had possession of the claimed "generating redundancy reduced image 
information in response to the extrapolated image information generated by the 
extrapolation processor and in response to the temporal interpolated image information 
generated by the temporal interpolation processor"; the claimed "generating 
redundancy reduced image Infomnation in response to the extrapolated image 
information"; the claimed "generating redundancy reduced image infomnation in 
response to the extrapolated image information and in response to the spatial 
interpolated image information"; the claimed "generating redundancy reduced image 
information in response to the temporal interpolated image information"; or the claimed 
"generating image infomriation having reconstructed redundancies in response to the 
data compressed input image information generated by the input circuit." Therefore, 
we affirm the rejection of claims 126, 138, 171, 174, 177, 224, 240, 253, 275, 283, 393, 
394, 400, and 406 for lacking a written description of the aforementioned limitations 
and of claims 127, 128, 172, 173, 175, 176, 178, 179, 225-227, 241, 254-256, 276-278, 
284-286, 317, 320, 323, 326, 340, 344, 348, 353, 357, 361, 366, 383, 386-388, 401, 
402, and 407-409, which depend therefrom. 

* * * 

In summary, we affirm the written description rejection of claim 1 1 8. Claims 1 1 5- 
117, 119-124, 126-128, 132, 133, 135-141, 145-147, 151, 171-179, 189-191, 198-200, 
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202-204, 211-241, 244-258, 263-278, 283-290, 295-298, 307-310, 318-326, 335, 338, 
341, 344, 347, 356, 357, 359, 370, 373, 380-391, 393, 394, 396, 397, 399-402, 406- 
420, should fall with claim 118 in accordance with 37 C.F.R. § 1.192(c)(7) and 
McDaniel but should be affirmed for the additional reasons stated supra. 

2. Non-product Claims Not Shown to Lack Written Description 
Although clainns 129-131. 161, 162, 164, 165, 167, 180, 182-185, 192-197, 242, 
243, 259, 261, 262, 279, 281, 282, 291, 293, 294, 299, 301-303, 305, 306, 392, 395, 
and 421-422-430 should be treated as falling with claim 1 1 8, in the interest of equity, 
we review the individual rejections of these claims. In doing so, we focus on the points 
of contention between the examiner or the appellant, which follow: 



a. interpolation processors 
The examiner asserts, "there is absolutely no suggestion of using [interpolation 
processors] with ... a 'processor generating coefficient image information' (claim 129, 
for example) " (Examiner's Answer at 30.) Claim 129, however, recites no 



interpolation processors 

data compression and decompression 

coefficient processor 

claims not addressed by examiner. 
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interpolation, let alone "interpolation 'processors.'" (Id.) Therefore, we reverse the 
written description rejection of claim 129. 

b. Data conripression and decompression 
Admitting that "[t]he specification merely mentions the possibility of using 
compression/decompression and the known properties thereof," (Examiner's Answer at 
32), the examiner asserts, "There is no discussion of what type of compression/ 
decompression the system is contemplating." (Id.) The appellant argues, "The 
disclosure has a whole section . . . entitled 'Database Data Compression' (Spec, at 
435-438)." (Reply Br. at 52.) 

i. Claim Construction 
Claim 161 recites in pertinent part the following limitations: "means for 
generating data compressed input image information; [and] means for generating 
data decompressed image information in response to the data compressed input 

image infonnation " (Emphases added). Claims 162, 165, 180, 183, 192, 195, 259, 

279, 291, 299, 303, 395, and 421 recite similar limitations. Accordingly, claims 161, 
162, 165, 180, 183, 192, 195, 259, 279, 291, 299, 303, 395, and 421 require data 
compression, data decompression, or both. 
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ii. Support Determination 



We are unpersuaded that the specification need disclose "what type of 
compression/decompression the systenn is contemplating," (Examiner's Answer at 32), 
to provide adequate support for the claim limitations. Therefore, we reverse the written 
description rejection of claims 161, 162, 165, 180, 183, 192, 195, 259, 279, 291, 299, 
303, 395, and 421. 



The examiner asserts, "The claimed term 'coefficient processor* does not appear 
in the specification." (Examiner's Answer at 33.) Neither claim 242 nor 392, however, 
recites a "'coefficient processor.'" (Id) Therefore, we reverse the written description 
rejection of claims 242 and 392. 



"For each rejection under 35 U.S.C. 112, first paragraph, the examiner's answer 
. . . shall explain how the first paragraph of 35 U.S.C. 1 12 is not complied with, 
including, as appropriate, how the specification and drawings, If any, (a) do not 

describe the subject matter defined by each of the rejected claims " M.P.E.P. 

§ 1208. Here, although the examiner includes clainns 130, 131, 164, 167, 182, 184, 



c. Coefficient processor 



d. Claims not addressed bv examiner 
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185, 193, 194, 196, 197, 243, 261, 262, 281, 282, 293, 294, 301, 302, 305, 306, and 
422-430 in his statement of the written description rejection, (Examiner's Answer at 8), 
his explanation of the rejection, {id. at 8-44), fails to address any of these claims. We 
will not "resort to speculation," In re Warner. 379 F.2d 1011, 1017, 154 USPQ 173, 178 
(CCPA 1967), as to the examiner's position. Therefore, we reverse the written 
description rejection of claims 130, 131, 164, 167, 182, 184, 185, 193, 194, 196, 197, 
243, 261, 262, 281, 282, 293, 294, 301, 302, 305, 306, and 422-430. 

3. Product Claims Corresponding to Static Photographs 
Observing that "127 of the pending claims® recite limitations for making 
'products' of one type or another," (Examiner's Answer at 38), the examiner finds that 
"with one exception, variations of the term 'product' (e.g., 'products') [are] used in the 
specification only in a mathematical sense (such as for multiplication or a sum-of- 
products)." {Id. at 40-41 .) The appellant argues, "The disclosure has written 
description of 'product' claim limitations in combination with other claim limitations." 
(Reply Br. at 52.) 



The examiner should have enumerated all the 127 claims. 
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a. Claim Construction 



Dependent clainns 123, 124, 133, 163, 166, 181, 190, 199, 214, 216, 220, 225, 
229, 233, 237, 241 , 246, 250, 254, 258, 260, 264, 268, 272, 276, 280, 284, 288, 292, 
296, 300, 304, 308, 370, 371, 373, 397, 401, 407, 411, 413, 415, 418 recite in pertinent 
part "making a product." Dependent claim 200 recites in pertinent part "making an 
information product." Dependent claim 202 recites in pertinent part "making a designed 
product." Dependent claim 203 recites in pertinent part "making a manufactured 
product." Dependent claim 204 recites in pertinent part "making a processed product." 
Dependent claims 318-320 recite in pertinent part "making a design product" and 
"making a second product." Dependent clainns 321-326 recite in pertinent part "making 
a display product" and "making a second product." Dependent claim 338 recites in 
pertinent part "making a graphic product." Dependent claims 341 , 408, and 419 recite 
in pertinent part "making a display product." Dependent claim 344 recites in pertinent 
part "making a data decompressed product." Dependent claim 347 recites in pertinent 
part "making an entertainment product." Dependent claims 356 and 357 recite in 
pertinent part "making a communicated product." Dependent claims 358 and 359 
recite in pertinent part "making a communication product." Dependent claims 380, 383, 
386, and 389 recite in pertinent part "making a first product." Dependent claims 381 , 
384, 387, and 390 recite in pertinent part "making a second product." Dependent 
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claims 382, 385, 388, and 391 recite in pertinent part "making a third product." 
Dependent claim 399 recites in pertinent part "making a first product" and "making a 
second product." Dependent claims 402, 409, 416, and 420 recite in pertinent part 
"making a first product," "making a second product," and "making a third product." 

b. SuDDOrt Determination 
The passage of the specification containing the "exception" noted by the 
examiner discloses that "the final product of a graphic art system may be static 

photographs "^ (Spec, at 454^ (emphasis added).) Agreeing with the examiner that 

the specification lacks written description for any product other than a static 
photograph, we find that the claimed "making a product," the claimed "making an 
information product," the claimed "making a designed product," the claimed "making a 
manufactured product," the claimed "making a processed product," the claimed "making 
a design product," the claimed "making a second product," the claimed "making a 
display product," the claimed "making a graphic product," the claimed "making a data 
decompressed product," the claimed "making an entertainment product," the claimed 
"making a communicated product," the claimed "making a communication product," the 

^We are puzzled by the appellant's failure to cite the passage. 

^The appellant should number the lines of his specifications to facilitate citation 
thereto. 
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claimed "making a first product," and the claimed "making a third product" each refers 
to the disclosed making of static photographs. Therefore, we reverse the written 
description rejection of claims 163, 166, 181, 260, 280, 292, 300, 304, 358, and 371, 
which depend from independent claims whose written description rejections have been 
reversed, supra. Because the disclosure of static photographs does not cure the lack 
of support for the independent clainns from which the other aforementioned product 
claims depend, however, the written description rejection of these claims remains 
affirmed. 



4. Product Claims Not Corresponding to Static Photographs 
As aforementioned, the examiner has found that "with one exception, variations 
of the term 'product' (e.g., 'products') [are] used in the specification only in a 
mathematical sense (such as for multiplication or a sum-of-products)." (Examiner's 
Answer at 40-41 .) Obsen/ing that "pending claims," {id. at 38), "recite limitations for 
making one or more diverse types of products 'in response to' method or apparatus 
limitations of a parent claim," {id. at 40), the examiner further finds, "[t]here is simply no 
description in the specification, or any depiction in the drawings, of making these 
claimed 'products'." {Id.) The appellant argues, "The disclosure has written description 
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of 'product' claim limitations in combination with other claim limitations." (Reply Br. at 
52.) 

a. Claim Construction 
Dependent claims 360, 361 , 376, and 377 are exemplary of dependent 
claims 125, 134, 201, 205-210, 315-317, 336, 337, 339, 340, 342, 343, 345, 346, 348- 
355, 360-369, 372, 375-277, 379, and 398. Dependent claims 360, 376, and 377 recite 
in pertinent part "making a building product," while dependent claim 361 recites in toto 
"[a] process as set forth in claim 253, further comprising the act of making a building 
product in response to the process set forth in claim 253." For its part, independent 
claim 253 recites the following limitations: 

253. A process comprising the acts of: 
generating first image information; 
generating second image information; 

generating spatial interpolated image information in response to 
the first image information and in response to the second image 
information; 

generating temporal interpolated image information in response to 
the spatial interpolated image information; and 

generating redundancy reduced image information in response to 
the temporal interpolated image information. 
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b. Support Determination 



Tlie appellant alleges that support for the exemplary claims can be found in two 
parts of his specification. (Reply Br. at 55.) The first part describes "[o]ne 

configuration of the system of the [appellant's] present invention " (Spec, at 16.) 

Specifically, the part merely explains that "[t]his configuration can be implemented as a 
general purpose . . . computer aided design workstation. . . ." {Id. at 17.) The second 
part comprises lines from a computer program entitled "LD.ASC." (Spec, at 547.) 
Specifically, lines 122 and 142 are nothing more than commands to print the directions, 
"SELECT IMAGE TO BE LOADED INTO IMAGE MEMORY," (id. at 548), and 
"HOUSE...." (Id.) Line 151 merely Inputs an "OPERATION NUMBER." (Id.) 

Neither of the parts cited by the appellant mentions, let alone defines the 
meaning of, the claimed "building product." Furthermore, the examiner's finding that 
the specification's disclosure of static photographs "is completely unrelated to the 
claimed 'building product' . . .," (Examiner's Answer at 41), is uncontested. 



In claim 361 , moreover, the limitations "further comprising" and "in response to" 
evidence that the act of "making a building product" is an additional act in the process 
of independent claim 253. The product does not result from the process of the 
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independent claim; it results from some additional act of "mal<ing." Neither of the parts 
cited by the appellant describes a "building product" being made in response to the 
process set forth in claim 253. Because the appellant has not shown that the 
specification describes either the claimed "building product" or the claimed act of 
"making" the building product in response to the process set forth in claim 253, we find 
that the disclosure fails to reasonably convey to the artisan that, as of the filing date of 
his application, the appellant had possession of the claimed act of making a filter 
product set forth in claims 360, 361, 376, and 377 or the claimed act of making a filter 
product in response to the process set forth in claim 253. 

Even if the appellant had shown support for claims 125, 134, 201, 205-210, 315- 
317, 336, 337, 339, 340, 342, 343, 345, 346, 348-355, 360-369, 372, 375-377, 379, 
and 398, these claims depend from independent claims that have been found to lack 
support supra. Therefore, we affirm the written description rejection of claims 125, 134, 
201, 205-210, 315-317, 336, 337, 339, 340, 342, 343, 345, 346, 348-355, 360-369, 
372, 375-377, 379, and 398. 
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B. Enablement Rejection 
We address the claims in the following order: 

• non-product clainns shown to lack enablennent 

• non-product claims not shown to lack enablement 

• product claims corresponding to static photographs 

• product claims not corresponding to static photographs. 



7. Non-product Claims Shown to Lack Enablement 

Rather than reiterate the positions of the examiner or the appellant in toto, we 

focus on the points of contention therebetween, which follow: 

generating extrapolated image information in response to first image 
information 

generating interlaced coefficient image information in response to 
extrapolated image information and interpolated image Information. 

a. Generating extrapolated image information in response to first image information 
The appellant cites "pages 435-438" of his specification. (Appeal Br. at 8.) The 
examiner asserts that "without knowing the type of extrapolation to be used . . . , one of 
ordinary skill would not have known . . . how it was performed. . . (Examiner's 
Answer at 27.) 
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i. Claim Construction 



Independent claim 1 1 5 recites in pertinent part the following limitations: 
"generating extrapolated image information in response to the first image 

information " (Emphasis added.) Independent claims 118, 119, 122, 126, 129, 

132, 135, 138, 151, 161, 162, 165, 171, 174, 180, 183, 189, 192, 198, 213, 215, 219, 
224, 228, 232, 236, 240, 257, 259, 263, 267, 275, 287, 291, 299, 303, 393, 395, 396, 
400, 406, 412, 417, 421, and 431 recite similar limitations. The part of the specification 
cited by the appellant discloses that the appellant's invention can "provide . . . 
extrapolation f rom a datapoint." (Spec, at 435.) Reading the aforementioned claims in 
view of the specification, the limitations require extrapolating from a single point of 
data. 



"[T]he PTO bears an initial burden of setting forth a reasonable explanation . . . 
why it believes that the scope of protection provided by that claim is not adequately 
enabled by the description of the invention provided in the specification of the 
application. . . ." In re Wright, 999 F.2d 1557, 1561-62, 27 USPQ2d 1510, 1513 (Fed. 
Cir. 1993) (citing In re Marzocchi, 439 F.2d 220, 223-24, 169 USPQ 367, 369-70 
(CCPA 1 971)). More specifically, "[t]o be enabling under §1 12, a patent must contain a 



ii. Enablement Determination 
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description that enables one skillecl in the art to make and use the claimed invention." 
Atlas Powder Co. v. E. I. Du Pont de Nemours & Co., 750 F.2d 1569, 1576, 224 USPQ 
409, 413 (Fed. Cir. 1984) (citing Raytheon Co. v. Roper Corp., 724 F.2d 951, 960, 220 
USPQ 592, 599 (Fed. Cir. 1983)). 

Here, the examiner's finding that "[t]he term 'extrapolate' . . . ha[d] a known 
meaning at the time of the invention," (Examiner's Answer at 24), viz., "'extrapolation' 
meant ... a process of taking a set of data and creating additional data outside of the 
data set," (id.), is uncontested. In other words, one reasonably skilled in the art would 
have known that extrapolation was performed on plural points of data, i.e., a "data set." 
The aforementioned independent claims, however, recite extrapolation from a single 
point of data, e.g., the claimed "first image information." {E.g., claim 1 1 5.) Because the 
claimed extrapolation differs radically from that known In the art, we are persuaded that 
one reasonably skilled in the art would have been unable to "generat[e] extrapolated 
image information in response to the first image information," without undue 
experimentation, as claimed. 
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b. Generating interlaced coefficient image information in response to extrapolated 
image information and interpolated image information 



The appellant cites "pages 435-438" of his specification, (Appeal Br. at 8.) The 
examiner finds, "the terms 'extrapolation' and 'interpolation' , . . appear in the form of 
alternatives. . , (Examiner's Answer at 81 .) 



i. Claim Construction 
Independent claim 115 recites in pertinent part the following limitations: 
"generating coefficient image information related to variations between pixels in 
response to the extrapolated image information generated by the extrapolation 
processor and in response to the temporal interpolated image information generated by 
the temporal interpolation processor." (Emphasis added.) Independent claims 118, 
198, 213, 228, and 431 recite similar limitations. Accordingly, the limitations require 
generating coefficient image information in response to both an extrapolation and an 
interpolation. 



ii. Enablement Determination 
The part of the specification cited by the appellant does not disclose that its 
coefficients are generated responsive to both an extrapolation and an interpolation as 
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claimed. To the contrary, the specification explains that its coefficients result from "an 
interpolation or [an] extrapolation," (Spec, at 435 (emphasis added)), i.e., either an 
interpolation or an extrapolation. Because the specification specifies that its 
coefficients result from either an interpolation or an extrapolation, we are persuaded 
that one reasonably skilled in the art would have been unable to "generat[e] interlaced 
coefficient image information related to variations between pixels in response to the 
interlaced extrapolated image information and in response to the interlaced temporal 
interpolated image information" as claimed. Therefore, we affirm the enablement 
rejection of claim 115 and of claims 1 16, 117, and 335, which depend therefrom; of 
claim 118 and of claims 124 and 370, which depend therefrom; of claim 119 and of 
claims 120 and 121, which depend therefrom; of claim 122 and of claim 123 and 125, 
which depend therefrom; of claim 126 and of claims 127 and 128, which depend 
therefrom; of claim 129 and of claims 130 and 131, which depend therefrom; of 
claim 132 and of claims 133, 134, and 372, which depend therefrom; of claim 135 and 
of claims 136, 137, and 373, which depend therefrom; of claim 138; of claim 151; of 
claim 161; of claim 162 and of claims 163, 164, and 375, which depend therefrom; of 
claim 165 and of clainre 166, 167, and 376, which depend therefrom; of claim 171 and 
of claims 172 and 173, which depend therefrom; of claim 174 and of claims 175 and 
176, which depend therefrom; of claim 180 and of claims 181, 182, and 377, which 
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depend therefrom; of claim 183 and of claims 184 and 185, which depend therefrom; of 
claim 189 and of claims 190, 191, and 372, which depend therefrom; of claim 192 and 
of claims 193 and 194, which depend therefrom; of claim 198 and of claims 199-212, 

324, 336, 349, 362, and 389-391, which depend therefrom; of claim 213 and of 
claims 214, 337, 350, and 363, which depend therefrom; of claim 215 and of 

claims 216-218, 338, 351, and 364, which depend therefrom; of claim 219 and of claims 
220-223, 339, 352, and 365, which depend therefrom; of claim 224 and of claims 225- 
227, 340, 353, and 366, which depend therefrom; of claim 228 and of claims 229-231, 

325, 341 , 354, 367, and 380-385, which depend therefrom; of claim 232 and of claims 
233-235, 342, 355, and 368; of claim 236 and of claims 237-239, 343, 356, and 

369, which depend therefrom; of claim 240 and of claims 241, 326, 344, 357, and 383, 
which depend therefrom; of claim 257 and of claim 258, which depends therefrom; of 
claim 259 and of claims 260-262, which depend therefrom; of claim 263 and of claims 
264-266, which depend therefrom; of claim 267 and of claims 268-270, which depend 
therefrom; of claim 275 and of claims 276-278, which depend therefrom; of claim 287 
and of claims 288-290, which depend therefrom; of claim 291 and of claims 292-294, 
which depend therefrom; of claim 299 and of claims 300-302, which depend therefrom; 
of claim 303 and of claims 304-306; of claim 393; of claim 395; of claim 396 and of 
claims 397-399, which depend therefrom; of claim 400 and of claims 401 and 402, 
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which depend therefrom; of claim 406 and of claims 407-409, which depend therefrom; 
of claim 412 and of claim 413, which depends therefrom; of claim 417 and of claims 
418-420, which depend therefrom; of claim 421 and of claims 422-430, which depend 
therefrom; and of claim 431 and of claims 432-440, which depend therefrom. 



2. Non-product Claims Not Shown to Lack Enablement 
"For each rejection under 35 U.S.C. 1 12, first paragraph, the examiner's answer 
. . . shall explain how the first paragraph of 35 U.S.C. 1 12 is not complied with, 
including, as appropriate, how the specification and drawings . . . would not enable any 
person skilled in the art to make and use the subject matter defined by each of the 
rejected claims without undue experimentation. . . ." M.P.E.P. § 1208. Here, although 
the examiner includes claims 139-141, 145-147, 177-179, 195-197, 242-244, 245, 247- 
249, 251-253, 255, 256, 271, 273, 274, 279, 281-283, 285, 286, 295, 297, 298, 307, 
309, 310, 392, 394, 410, and 414 in his statement of the enablement rejection, 
(Examiner's Answer at 44), his explanation of the rejection, {id. at 44-53), fails to 
address any of these claims. We will not resort to speculation as to the examiner's 
position. Therefore, we reverse the enablement rejection of these claims. 





Appeal No. 2005-1005 
Application No. 08/458,104 



Page 55 



3. Product Claims Corresponding to Static Ptiotograplis 



Observing that "127 of the pending clainns® recite limitations for making 
'products* of one type or another," (Examiner's Answer at 50), the examiner finds that 
"with one exception, variations of the term 'product' (e.g., 'products') [are] used in the 
specification only in a mathematical sense (such as for multiplication or a sum-of- 
products)." {Id. at 40-41 .) The appellant argues, "The disclosure has written 
description of 'product' claim limitations in combination with other claim limitations." 
(Reply Br, at 52.) 



Claims 246, 250, 254, 272, 280, 284, 296, 308, 371, 373, 411, and 415 recite in 
pertinent part "making a product." Claims 318-320 recite in pertinent part "making a 
design product" and "making a second product." Clainns 321-323 recite in pertinent 
part "making a display product" and "making a second product." Claim 347 recites in 
pertinent part "making an entertainment product." Clainns 358 and 359 recite in 
pertinent part "making a communication product." Claim 386 recites in pertinent part 
"making a first product." Claim 387 recites in pertinent part "making a second product." 
Claim 388 recites in pertinent part "making a third product." Claim 416 recites in 

^The examiner should have enumerated all of the 127 claims. 



a. Claim Construction 
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Application No. 08/458,104 

pertinent part "making a first product," "making a second product," and "making a third 
product." 



In addressing the written description rejection, supra, we found that the claimed 
"making a product," the claimed "making a design product," the claimed "making a 
second product," the claimed "making a display product," the claimed "making an 
entertainment product," the claimed "making a communication product," the claimed 
"making a first product," and the claimed "making a third product" each refers to the 
disclosed making of static photographs. We are not persuaded that the specification 
would not have enabled one skilled in the art to make static photographs without undue 
experimentation. Therefore, we reverse the enablement rejection of claims 246, 250, 
254, 272, 280, 284, 296, 308, 318-323, 347, 358, 359, 371, 386-388, 41 1, 415, and 
416. 



The examiner asserts, "The specification provides no guidance as to how these 
products are made or what these products are intended to be. Without any guidance 
from the originally filed specification, one of ordinary skill in the art would be burdened 



b. Enablement Determination 



4. Product Claims Not Corresponding to Static Photographs 
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with undue experimentation or delay in trying to make and use the claimed invention." 
(Examiner's Answer at 52.) The appellant argues, "The experimental system (e.g., 
pages 240-371) discloses the details of the system products." (Appeal Br. at 51.) 

In addressing the written description rejection, supra, we found no showing that 
the specification describes either the meaning of the claimed products or the act of 
making the products. Without knowing the identity of the claimed products, we are not 
persuaded that the specification would have enabled one skilled in the art to make and 
use the claimed products without undue experimentation. Therefore, we affirm the 
enablement rejection of clainris 125, 134, 201, 205-210, 315-317, 336, 337, 339, 340, 
342, 343, 345, 346, 348-355, 360-369, 372, 375-379, and 398.'° 

C. Obviousness Rejection 
We address the following points of contention between the examiner and the 
appellant: 

analogousness of Netravali 
analogousness of Marsh 



'°ln addition, we affirmed the enablement rejection of many of these claims as 
depending from claims whose enablement rejection we had also affirmed. 
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motivation to add extrapolation to Netravali 

nnotivation to add spatial domain interpolation or temporal interpolation or 
both to Netravali. 

1. Analogousness of Netravali 
The examiner finds, "Since Netravali is directed to a 'data compression system' . 
. . one of ordinary skill in the art would have been motivated to use Netravali. . . ." 
(Examiner's Answer at 137-38.) The appellant argues, "Netravali shows a data 
compression television system while the instant claimed invention teaches an [sic] 
temporal interpolative [sic] or extrapolative [sic] system." (Reply Br. at 122-23.) 

"Whether a reference in the prior art is 'analogous' is a fact question." In re 
Clay, 966 F.2d 656, 658, 23 USPQ2d 1058, 1060 (Fed. Cir. 1992) (citing PanduitCorp. 
V, Dennison Mfg. Co,, 810 F.2d 1561, 1568 n.9, 1 USPQ2d 1593, 1597 n.9 (Fed. Cir. 
1 987)). Two criteria have evolved for answering the question: "(1 ) whether the art is 
from the same field of endeavor, regardless of the problem addressed, and (2) if the 
reference is not within the field of the inventor's endeavor, whether the reference still is 
reasonably pertinent to the particular problem with which the inventor is involved." Id 
at 658-59, 23 USPQ2d at 1060 (citing In re Deminski, 796 F.2d 436, 442, 230 USPQ. 
313. 315 (Fed. Cir. 1986); In re Wood, 599 F.2d 1032, 1036, 202 USPQ 171, 174 



Appeal No. 2005-1005 
Application No. 08/458,104 



Page 59 



(CCPA 1979)). "A reference is reasonably pertinent If, even though it may be in a 
different field from that of the inventor's endeavor, it is one which, because of the 
matter with which it deals, logically would have commended itself to an inventor's 
attention in considering his problem." Id. at 659, 23 USPQ2d at 1061. "To qualify as 
analogous art under the second criterion, ... we do not believe that a prior art 
reference need be reasonably pertinent to each and every problem with which an 
inventor is involved; reasonable pertinence to a single such problem suffices." Ex parte 
Gaechter, 65 USPQ2d 1690, 1692 (Bd.Pat.App & Int. 2002). 

Here, regarding the second criterion, one problem faced by the appellant is that 
of data compression. The appellant emphasizes that his "disclosure has a whole 
section . . . entitled 'Database Data Compression' (Spec, at 435-438). Terminology 
relating to compression and decompression are recited more than twenty times in this 
section." (Reply Br. at 25-26.) For example, the section discloses that "[t]he amount of 
storage in [a] database for a particular image can be reduced by storing compressed 
image data." (Spec, at 435.) 

Netravali also faces the problem of data compression. Using the reference's 
invention, "[vjideo signals are encoded (FIG. 5) using motion compensated prediction 
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which operates on a transform donnain representation of the signal." Abs., II. 1-3. In 
doing so, explains Netravali, "it Is desirable that the encoded signal faithfully reproduce 
the original input, when decoded, and that storage requirements (as opposed to 
processing circuits) be kept to a minimum." Col. 1, II. 64-68 (ennphases added). In 
other words, the reference "achieve[s] compression," id. at I. 33, of data. Because the 
respective inventions of the appellant and Netravali both relate to the problem of data 
compression, we find that the reference is analogous art. 

2, Analogousness of Marsh 

The examiner finds that Marsh "generat[es] ... an image " (Examiner's 

Answer at 65.) The appellant argues, "Marsh Is non-analogous with the instant 
claimed Invention — Marsh shows a graphics (polygon) flight simulator system while 
the instant claimed invention is directed to an [sic] temporal interpolative [sic] or 
extrapolative [sic] system." (Reply Br. at 122.) 

Regarding the first criterion for analogous art, the appellant states that "[t]he 
field of the present invention is display and machine vision systems and, in particular, 
image processing systems." (Spec, at 3.) Similarly, Marsh "relates to an imaging 
system for displaying objects " Col. 1, II. 7-8. 



Appeal No. 2005-1005 
Application No. 08/458,104 



Page 61 



The appellant also discloses that his invention includes a flight simulation 
application. (Spec, at 466.) Sinnilarly, Marsh's invention concerns "a flight sinnulation 
systenn. . . Col. 2, 1. 22. Because the respective inventions of the appellant and the 
reference are both from the field of display systems, imaging systems, or flight 
simulators, we find that Marsh is analogous art. 



3. Motivation to Add Extrapolation to Netravali 
The examiner admits that "extrapolation is not explicitly disclosed in Netravali," 
(Examiner's Answer at 54), but takes official notice "that extrapolation was well known 
and conventional." (/of.) He concludes that "[i]t would have been obvious to one of 
ordinary skill in the art to utilize extrapolated image information because this would 
provide enhanced image information for display (since both [sic] Netravali displays 
images)." {Id. at 54-55.) Admitting that "almost all electronics technical words are 
known," (Reply Br. at 142), the appellant argues that the examiner "has not established 
that Netraveli [sic] and Marsh have any use for such features, nor how these features 
would work or be incorporated into either Netraveli [sic] or Marsh. . . (Id.) 
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a. Claim Construction 



Claims 115-138, 151, 161-167, 171-185, 189-194, 198-241, 257-270, 275-282, 
287-294, 299-306, 324-326, 335-344, 349-357, 362-370, 372, 373, 375-377, 379-385, 
389-393, 395-402, 406-409, 412, 413, 417-421, 425-431, and 435-440 require 
extrapolation. 



"Having determined what subject matter is being claimed, the next inquiry is 
whether the subject matter would have been obvious." Ex Parte Massingill, 
No. 2003-0506, 2004 WL 1646421, at *3 (Bd.Pat.App & Int. 2004). "The mere fact that 
the prior art may be modified in the manner suggested by the Examiner does not make 
the modification obvious unless the prior art suggested the desirability of the 
modification." In re Fritch, 972 F.2d 1260, 1266, 23 USPQ2d 1780, 178-84 (Fed. Gir. 
1992) (citing In re Gordon, 733 F.2d 900, 902, 221 USPQ 1 125, 1127 (Fed. Cir. 1984)). 
"[T]he factual inquiry whether to combine references must be thorough and searching." 
McGinleyv. Franklin Sports, Inc., 262 F.3d 1339, 1351-52, 60 USPQ2d 1001, 1008 
(Fed. Cir. 2001). This factual question cannot "be resolved on subjective belief and 
unknown authority," In re Lee, 277 F.3d 1338, 1343-44, 61 USPQ2d 1430, 1434 (Fed. 
Cir. 2002); "[i]t must be based on objective evidence of record." Id. at 1343, 61 



B. Obviousness Determination 



Appeal No. 2005-1005 
Application No. 08/458,104 



Page 63 



USPQ2d at 1434. "Although couched in ternns of combining prior art references, the 
same requirement applies in the context of modifying such a reference." Ex parte 
Barbur, No. 1998-3339, 2002 WL 1801357, at *3 (Bd.Pat.App. & Int. 2001). Namely, 
the factual inquiry whether to modify references must be thorough and searching. The 
inquiry cannot be resolved on subjective belief and unknown authority; it must be based 
on objective evidence of record. 

Here, the examiner has shown no objective evidence that using extrapolated 
image information in Netravali's video encoding "would provide enhanced image 
information for display. . . ." (Examiner's Answer at 55.) We cannot rely only on the 
examiner's subjective belief or unknown authority thereto. Nor has he explained what 
sort of enhancement he believes would result. Furthermore, we are uncertain how the 
examiner proposes to use the extrapolated image information in Netravall. 

The examiner does not allege, let alone show, that the addition of Marsh cures 
the aforementioned deficiency. Therefore, we reverse the obviousness rejection of 
claims 115-138, 151, 161-167, 171-185, 189-194, 198-241, 257-270, 275-282, 287- 
294, 299-306, 324-326, 335-344, 349-357, 362-370, 372, 373, 375-377, 379-385, 389- 
393, 395-402, 406-409, 412, 413, 417-421, 425-431, and 435-440. 
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4. Motivation to Add Spatial Domain Interpolation or Temporal Interpolation 

or Both to Netravali 

The examiner admits that Netravali "is silent with regard to it['s interpolation] 

being temporal or spatial," (Examiner's Answer at 55), but takes official notice "that 

spatial domain and temporal interpolation was well known and conventional" {Id.) He 

concludes that "it would have been obvious to one of ordinary skill in the art to utilize 

spatial domain and temporal interpolation processors in Netravali's system," (id.), 

because "Taylor's teaching provides the advantage of greater flexibility while 

maintaining picture quality (Taylor, column 1, lines 19-20)." {Id.) Admitting that "almost 

all electronics technical words are known," (Reply Br. at 142), the appellant argues that 

the examiner "has not established that Netraveli [sic] and Marsh have any use for such 

features, nor how these features would work or be incorporated into either Netraveli 

[sic] or Marsh. ..." {Id.) 

a. Claim Construction 
Claims 139-141, 145-147, 195-197, 242-256, 271-274, 283-286, 295-298, 307- 
310, 315-323, 345-348, 358-361, 371, 386-388, 394, 410-411, and 414-416 require 
spatial domain interpolation or temporal interpolation or both. 
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B. Obviousness Determination 



"Where a reference Is relied on to support a rejection, whether or not in a 'minor 
capacity,' there would appear to be no excuse for not positively including the reference 
in the statement of rejection." In re Hoch, 428 F.2d 1341, 1342 n.3, 166 USPQ 406, 
407 n.3 (CCPA 1970). Here, although the examiner relies on Taylor for a motivation to 
use "spatial domain and temporal interpolation processors in Netravali's system," 
(Examiner's Answer at 55), he fails to Include the reference in the statement of the 
obviousness rejection. (Id. at 53.) Accordingly, although Taylor constitutes "evidence 
to support the examiner's taking of Official Notice," (id.), "that spatial domain and 
temporal interpolation was well known and conventional," (id.), we cannot consider the 
reference for a motivation to modify Netravall (or any other purpose) in deciding this 
appeal. 

The examiner does not allege, let alone show, that the addition of Marsh cures 
the aforementioned deficiency. Therefore, we reverse the obviousness rejection of 
claims 139-141, 145-147, 195-197, 242-256, 271-274, 283-286, 295-298, 307-310, 
315-323, 345-348, 358-361, 371, 386-388, 394, 410-411, and 414-416. 
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III. CONCLUSION 



In summary, the rejection of claims 115-128, 132-141, 145-147, 151, 171-179, 
189-191, 198-241, 244-258, 263-278, 283-290, 295-298, 307-310, 315-326, 335-357, 
359-370, 372, 373, 375-377, 379-391, 393, 394, 396-402, 406-420, and 431-440 under 
§ 1 12, ^ 1 , as lacking a written description rejection is affirmed. In contrast, the 
rejection of claims 129-131, 161-167, 180-185, 192-197, 242, 243, 259-262, 279-282, 
291-294, 299-306, 358, 371 , 392, 395, and 421-430 under § 1 12, H 1 , as lacking a 
written description rejection is reversed. 

The rejection of claims 115-138, 151, 161-167, 171-176, 180-185, 189-194, 198- 
241, 257-270, 275-278, 287-294, 299-306, 315-317, 324-326, 335-346, 348-357, 360- 
373, 375-385, 389-391, 393, 395-402, 406-409, 412, 413, and 417-440 under § 1 12, 
^ 1, as non-enabled is also affirmed. In contrast, the rejection of claims 139-141, 145- 
147, 177-179, 195-197, 242-256, 271-274, 279-286, 295-298, 307-310, 318-323, 347, 
358, 359, 371, 386-388, 392, 394, 410, 411, and 414-416 under § 112, 1) 1, as non- 
enabled is reversed. 
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Therejectionof claims 115-141, 145-147, 151, 161-167, 171-185, 189-310, 
315-326, 335-373, 375-377, 379-402, 406-421, 425-431, and 435-440 under § 103(a) 
is also reversed. 

"Any arguments or authorities not included in the brief will be refused 
consideration by the Board of Patent Appeals and Interferences. . . ." 37 C.F.R. 
§ 1 .192(a). Accordingly, our affirmance is based only on the arguments made in the 
briefs. Any arguments or authorities omitted therefrom are neither before us nor at 
issue but are waived. Cf. In re Watts, 354 F.3d 1362, 1367, 69 USPQ2d 1453, 1457 
(Fed. Cir. 2004) ("[l]t Is important that the applicant challenging a decision not be 
permitted to raise arguments on appeal that were not presented to the Board.") 

No time for taking any action connected with this appeal may be extended under 
37 C.F.R. § 1.136(a)(1)(iv). 

IV. NOTICE REGARDING ANY REQUEST FOR REHEARING 
"A party cannot wait until after the Board has rendered an adverse decision and 
then present new arguments in a request for reconsideration." Cooper v. Goldfarb, 154 
F.3d 1321, 1331, 47 USPQ2d 1896, 1904 (Fed. Cir. 1998) (citing Mollerv. Harding, 
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214 USPQ 730, 731 (Bd. Pat. App. & Int. 1982), affd, 714 F.2d 160 (Fed. Cir. 1983) 
(table)). Furthermore, an argument advanced in a petition for reconsideration but not 
previously advanced in a brief or reply brief "is not properly before us." Ex parte 
Hindersinn, 177 USPQ 78, 80 (Bd. Pat. App. & Int. 1971). 

Accordingly, any request for rehearing of this decision under 37 C.F.R. § 41 .79 
is limited to points of fact or law or both that the appellant believes were overlooked or 
misapprehended in rendering the instant decision. In any such request, moreover, the 
appellant must state with particularity each point of law or fact that he believes was 
overiooked or misapprehended, must argue in support of each point, and must refer 
with particularity to where the argument was made originally in the appeal brief or reply 
brief. Failure to point to the page and line number of where the argument was 
originally made in the brief or reply brief will be considered evidence of a new 
argument. Any new argument that was not presented in the appeal brief or reply brief 
will be refused consideration. 
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AFFIRMED 



^LEE E. BARRETT 

Administrative Patent Judge 
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Administrative Patent Judge 
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HEARD: July 14, 2004 



Before HAIRSTON, BARRETT, and GROSS, Administrative Patent: .Tndg f^c, 
BARRETT, Administrative Patent Judge . 



DECISION ON APPEAL 

This is a decision on appeal under 35 U.S.C. § 134(a) from 
the final rejection of claims 117-315 and 457-614, all of the 
pending claims. Claims 1-116 and 316-456 have been canceled. 

We af f irm-in-part . 



^ Application for patent filed June 1, 1995, entitled (as 
amended) "Improved Image Processing Architecture," which claims 
the benefit of the priority dates under 35 U.S.C. § 120 of 
numerous applications, the earliest of which is Application 
06/504,691, filed June 15, 1983, now abandoned (amendment of 
Paper No. 22, May 27, 1997). No specific determination has been 
made as to whether appellant is. entitled to the filing date of 
this earliest application for the claimed* subject matter. 




- 1 - 




Appeal No. 2003-0472 
Application 08/456,901 

OUTLINE 

Page 



BACKGROUND 3 

REFERENCES 4 

THE REJECTIONS 4 

OPINION 6 

Written description 6 

Legal standards 6 

The disclosed invention 10 

Analysis 17 

Claim 180 17 

Claim 236 22 

Claim 248 25 

Claim 288 27 

Claim 606 30 

The "making a product" claims 3 5 

Analysis 3 8 

Appellant's arguments are not persuasive 40 

Conclusion 4 8 

Enablement 4 9 

Legal s t andards 49 

Analysis 50 

Obviousness 56 

Content of the references 56 

Analysis 58 

Claim 180 58 

Claim 236 63 

Claim 248 64 

Claim 288 64 

Claim 606 65 

Claims 192, 189, and 612 65 

The "making a product" claims 66 

Conclusion 66 

NOTICE REGARDING ANY REQUEST FOR REHEARING 67 

CONCLUSION 6 8 



- 2 - 




Appeal No. 2003-0472 
Application 08/456,901 



BACKGROUND 

Appellant describes the claimed invention as "directed to a 
novel data compression/decompression invention having e.g., 
overlaying, combining, occulting, or compositing with object, 
background, foreground, SD-perspective, translating, rotating, 
warping, cropped, video, or graphics information" (brief, p. 8) . 

Claim 180 is reproduced below . 
180, A system comprising: 

a graphics image circuit generating graphics image 
information; 

an input circuit generating data compressed background 
image information, generating first data compressed object 
image information, generating second data compressed object 
image information, and generating data compressed video 
image information; 

a data decompression circuit coupled to the input 
circuit and generating data decompressed background image 
information in response to the data compressed background 
image information generated by the input circuit, generating 
first data decompressed object image information in response 
to the first data compressed object image information 
generated by the input circuit, generating second data 
decompressed object image information in response to the 
second data compressed object image information generated by 
the input circuit, and generating data decompressed video 
image information in response to the data compressed video 
image information generated by the input circuit; 

a translating circuit coupled to the data decompression 
circuit and generating first translated object image 
information in response to the first '^ata decompressed 
object image information generated by the data decompression 
circuit, generating second translated object image 
information in response to the second data decompressed 
object image information generated by the data decompression 
circuit, and generating translated video image information 
in response to the data decompressed video image information 
generated by the data decompression circuit; and 
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an overlay circuit coupled to the graphics image 
circuit, coupled to the translating circuit, and coupled to 
the data decompression circuit, the overlay circuit 
generating overlayed image information by overlaying in 
response to the graphics image information generated by the 
graphics image circuit, in response to the first translated 
object image information generated by the translating 
circuit, in response to the second translated object image 
information generated by the translating circuit, in 
response to the' data decompressed background image 
information generated by the- data decompression circuit, and 
in response to the translated video image information 
generated by the translating circuit. 

REFERENCES 

The examiner relies on the following references: 

Marsh 4,179,824 December 25, .1979 

Netravali et al. (Netravali) 4,245,248 January 13, 1981 

The examiner also cites the following reference in support 

of a statement of Official Notice : 

Merola 4,293,920 October 6, 1981 



THE REjJgCTIQNS 
For reference purposes, pages of the examiner's answer 
(Paper No. 41) are referred to as "EA "; pages of the brief 

(Paper No. 40) are referred to as "Br "; and pages of the reply 

brief (Paper No. 43) are referred to as "RBr 

Claims 117-315 and 457-614, all of the claims pending in the 
case, stand rejected under 35 U.S.C. § 112, first paragraph, as 
based on a lack of written description (EA7 § 10,1) . Dependent 
claims 205, 209, 213, 217, 221, 225, 229, 233, 237, 241, 245, 
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249, 253, 257, 261, 265, 269, 273, 277, 281, 285, 289, 293, 297, 
301, 305, 309, 313, 457-460, 462-469, 471-490, 492-503, 505-536, 
538-576, 578-595, and 597-599 also stand rejected based on a lack 
of written description for the "making a product" limitations 
(EA18 § 10.1.2) . 

Claims 117-315 and 457-614, all the claims in the case, 
stand rejected under 35 U.S. C. § 112, first paragraph, based on a 
lack of enablement (EA24 § 10,2) . Dependent claims 205, 209, 
213, 217, 221, 225, 229, 233, 237, 241, 245, 249, 253, 257, 261, 
265, 269, 273, 277, 281, 285, 289, 293, 297, 301, 305, 309, 313, 
457-460, 462-469, 471-490, 492-503, 505-536, 538-576, 578-595, 
and 597-599 also stand rejected based on a lack of enablement for 
the "making a product" limitations (EA30 § 10.2.2). 

Claims 117-315, 457-607, and 610-614 stand rejected under 
35 U.S.C. § 103(a) as being unpatentable over Netravali and Marsh 
and various findings of Official Notice {EA32 § X0.3). The 
rejection relies on Merola to support the finding of Official 
Notice that 64 -sample blocks were well known and conventional 
(EA37-38) . Dependent claims 205, 209, 213, 217, 221, 225, 229, 
233, 237, 241, 245, 249, 253, 257, 261, 265, 269, 273, 277, 281, 
285, 289, 293, 297, 301, 305, 309, 313, 457-460, 462-469, 
471-490, 492-503, 505-536, 538-576, 578-595, and 597-599 (the 
"making a product" claims) stand rejected under 35 U.S.C. 
§ 103 (a) as being unpatentable over Netravali and Marsh and 



- 5 - 




Appeal No. 2003-0472 
Application 08/456,901 



Official Notice that products were well known and conventional 
(EA44-46 § 10.3) - 



OPINION 

Written description 
Legal standards 

The written description rejection under 35 U.S. C. § 112, 

first paragraph, is used to reject when a claim is amended or a 

new claim added to recite elements thought to be without support 

in the original disclosure. See In re Rasmussen , 650 F.2d 1212, 

1214-15, 211 USPQ 323, 326 (CCPA 1981). The test for written 

description is summarized in Purdue Pharma L.P. v. Faulding Inc. . 

230 F,3d 1320, 1323, 56 USPQ2d 1481, 1483 (Fed. Cir. 2000): 

In order to satisfy the written description 
requirement, the disclosure as originally filed does not 
have to provide in haec verba support for the claimed 
subject matter at issue. See Fujikawa v, Wattanasin , 
93 F.3d 1559, 1570, 39 USPQ2d 1895, 1904 (Fed. Cir. 1996). 
Nonetheless, the disclosure "must . . . convey with reasonable 
clarity to those skilled in the art that . . . [the inventor] 
was in possession of the invention," Vas-Cath Inc. v. 
Mahurkar . 935 F..2d 1555, 1563-64, 19 USPQ2d 1111, 1117 (Fed, 
Cir. 1991) . Put another way, one skilled in the art, 
reading the original disclosure, must "immediately, discern 
the limitation at issue" in the claims, Waldemar Link GmbH 
& Co. V, Osteonics Corp. , 32 F.3d 556, 558, 31 UPSQ2d 1855, 
1857 (Fed. Cir. 1994) , That inquiry is a factual one and 
must be assessed on a case-by-case basis. See Vas-Cath ^ 
935 F.2d at 1561, 19 USPQ2d at 1116 ("Precisely how close 
the original description must come to comply with the 
description requirement of § 112 must be determined on a 
case-by-case basis."). 
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Details that would be known by one skilled in the art need not be 
included in a patent specification. See Hyatt v. Boone , 
146 F.3d 1348, 1353, 47 USPQ2d 1128, 1131 (Fed. Cir. 1998). 
However, when an explicit limitation in a claim is not present in 
the written description, the burden is on the applicant to show 
that a person of ordinary skill in the art would have understood 
that the description necessarily includes that limitation. Cf . 
id. at 1354-55, 47 USPQ2d at 1132 ("Thus, the written description 
must include all of the limitations of the interference count, or 
the applicant must show that any absent text is necessarily 
comprehended in the description provided and would have been so 
understood at the time the patent application was filed." 
(Emphasis added.)), "It is *not a question of whether one 
skilled in the art might be able to construct the patentee's 
device from the teachings of the disclosure.... Rather, it is a 
question whether the disclosure necessarily discloses that 
particular device." Id, at 1353-54, 47 USPQ2d at 1131 (citing 
Martin v. Mayer . 823 F.2d 500, 505, 3 USPQ2d 1333, 1337 (Fed, 
Cir. 1987) ) . See also Lockwood v. American Airlines Inc. . 
107 P. 3d 1565, 1572, 41 USPQ2d 1961, 1968 (Fed. Cir. 1997) ("One 
shows that one is 'in possession' of the invention by describing 
the invention , with all of its claimed limitations, not that 
which makes it obvious . " ) . 
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The USPTO has the burden of proof under the preponderance of 

the evidence standard. The burden regarding the written 

description requirement is described in In re Alton , 

76 F.3d 1168, 1175, 37 USPQ2d 1578, 1583 (Fed. Cir. 1996) : 

Insofar as the written description requirement is concerned, 
that burden is discharged by "presenting evidence or reasons 
why persons skilled in the art would not recognize in the 
disclosure a description of the invention defined by the 
claims." Wertheim . 541 F.2d at 263,' 191 USPQ at 97. Thus, 
the burden placed on the examiner varies, depending upon 
what the applicant claims. If the applicant claims 
embodiments of the invention that are completely outside the 
scope of the specification, then the examiner or Board need 
only establish this fact to make out a prima facie case. 
Id. at 263-64, 191 USPQ at 97. If', on the other hand, the 
specification contains a description of the claimed 
invention, albeit not in ipsis verbis (in the identical 
words) , then the examiner or Board, in order to meet the 
burden of proof, must provide reasons why one of ordinary 
skill in the art would not consider the description 
sufficient. Id. at 264, 191 USPQ at 98. Once the examiner 
or Board carries the burden of making out a prima facie case 
of unpatentability, "the burden of coming forward with 
evidence or argument shifts to the applicant." Get iker- , 
977 F.2d at 1445, 24 USPQ2d at 1444. 

When an applicant amends the claims or adds new claims, the 

applicant is supposed to point out in the remarks how the 

original disclosure supports the amendment, after which it is the 

examiner's burden to explain why there is a lack of written 

description. See MPEP 2163.04(b): 

If applicant amends the claims and points out where and/or 
how the originally filed disclosure supports the 
amendment (s) , and the examiner finds that the disclosure 
does not reasonably convey that the inventor had possession 
of the subject matter of the amendment at the time of the 
filing of the application, the examiner has the initial 
burden of presenting evidence or reasoning to explain why 
persons skilled in the art would not recognize in the 
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disclosure a description of the invention defined by the 
claims. Accordingly, the examiner should identify, what 
portion (s) of the amendment lack support in the originally 
filed disclosure, and should fully explain the basis for the 
examiner's finding. The examiner also should comment on the 
substance of applicant's remarks. Any affidavits attesting 
to what one of ordinary skill in the art would consider 
disclosed by the application as originally filed must be 
thoroughly analyzed and discussed in the Office action. 

The burden of establishing a prima facie case should 
consider that it is extremely difficult to prove that there is no 
written description support for claim limitations (i.e., to prove 
a negative) , especially where, as here, the disclosure includes 
576 pages' of specification and 78 drawing figures, whereas it is 
trivial for appellant, who drafted both the specification and 
claims, to specifically point out support for the elements, 
steps, and interconnections recited in the claims. 

Written description is a question of fact. Vas-Cath Inc. v. 
Mahurkar . 935 F,2d 1555, 1563, 19 USPQ2d 1111, 1116 (Fed. Cir. 
1991). The U.S. Court of Appeals for the Federal Circuit reviews 
the Board's factual findings for substantial evidence. 
In re Gartside , 203 F.3d 1305, 1315, 53 USPQ2d 1769, 1775 (Fed. 
Cir, 2000) . Substantial evidence "means such relevant evidence 
as a reasonable mind might accept as adequate to support a 
conclusion." Id, at 1312, 53 USPQ2d at 1772 (quoting 
Consolidated Edison Co. v. NLRB, 305 U.S. 197, 229-30 (1938)). 
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The disclosed invention 

The claimed invention deals with computer image processing 
that involves overlaying object images against a background 
image. The technique is the digital equivalent of the old 
cartoon animation technique of forming a composite image by 
overlaying one or more images, each painted on a clear sheet of 
celluloid (eel), over a background image. The overlays could be 
moved relative to the background and to themselves from frame to 
frame to give the illusion of motion. Images are stored in a 
digital computer system memory as bitmaps, which can be thought 
of as a two-dimensional matrix of discrete intensity/color 
picture element (pixel) values (stored as bits) corresponding to 
the pixels on the screen representing the image. Each bitmap is 
an "image plane" or layer. The image planes can be overlayed for 
display using a priority scheme to determine which pixel in which 
bitmap is closer to the viewer. A well known example is 
overlapping windows on computers where windows are displayed 
against a background. Multiple windows can be overlayed so that 
they overlap and only a portion of the underlying windows are 
visible. See Rob Pike, Graphics in Overlapping Bitmap Layers , 
Computer Graphics, Vol. 17, No. 3, July 1983, reprinted from acm 
Trans, on Graphics, April 1983, Vol- 2, No. 2 . (copy attached). 
It was also known that graphic symbol images, such as cursors and 
mouse pointers, could be overlayed on top of the image. 
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The background images in the invention can be, for example, 
images of a terrain (spec, at 386) or a map (spec, at 444) . 
"Overlays can include combinations of processed images and 
graphic polygons." (Spec, at 386.) "Graphic overlays can be 
adapted for different applications. Cursors, crosshairs, sights, 
and other such graphic symbols can be used to identify selected 
portions of images. Alphanumerics can be used for annotating 
images." ( Id . ) "Overlays can be dynamically moving video 
images, such as real time video images from a video camera or 
video disk, and need not be limited to static overlays, such as 
from a database memory, that are dynamically manipulated." (Spec, 
at 4 02.) "Image overlays and graphic overlays can be mixed 
together . . . . " (Spec, at, 386.) " [T] extured overlays can be 
provided." (Spec, at 388.) Both the graphic overlays and the 
image overlays can be independently processed for geometric 
operations including rotation, translation, scaling, 
3D-perspective, cropping to irregular features, and warping 
(spec, at 388-389) . Although "textured overlays" is not defined, 
it appears to refer to an image that is not just a graphic, e.g., 
an image of an object like a tree. Thus, the specification 
discloses overlaying background images, video images, textured 
images, and graphic images. 
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Overlaying can be done in various ways (spec, at 3 86) : 

Images can be overlayed in different planes of the same 
image processor; where occulting is selectable, such [as] in 
accordance with occulting priorities assigned to each plane, 
and motion therebetween is fixed. Images can be overlayed 
in different planes of different image processors; where 
occulting is selectable, such [as] in accordance with 
occulting priorities assigned to each plane, and motion 
therebetween is controllable, such as in accordance with 
independent image processors controlling different images. 

"Planes" refer to image planes at different apparent distances 

from the viewer; thus, the background plane is furthest from the 

viewer. "Occulting" refers to concealing of an image or part of 

an image in one plane by overlaying it with an image or part of 

an image in a closer plane; i.e., images in the foreground hide 

images that are farther away. An example of occulting or 

overlaying multiple "cropped" objects on a baclcground is as 

follows (spec, at 3 88) : 

Textured overlays can be cropped to irregular external 
and internal features; i.e., a tree has an external outline 
defined by the external leaf and branch outline and has 
internal spaces between leaves- and branches. Textured 
overlaying can be performed to pixel resolution and pixel 
detail based upon occulting priorities. Therefore, a tree 
image can be oriented, positioned, scaled, warped and 
overlayed on a background image; occulting the background 
image, occulting portions of more remote objects, and being 
occulted by portions of nearer objects. Moving occulted 
features can be seen between the cropped portions of 
occulting overlays; i.e., a partially occulted tank image 
can be seen between the leaves of an occulting tree image as 
it moves behind the tree image and can be seen as it moves 
past the external outline of the tree image. 

This tank example describes a background image and several 

objects, such as trees and a tank. The aircraft overlay, spec. 
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at 403, and the helicopter training simulator application, spec. 

at 471-472, are other examples of occulting and overlaying 

multiple objects. "For example, the background image can have 

textured mountains, hills, waterways, buildings, and meadows. 

A group of textured images; such as trees, buildings, and ground 

vehicles; can be overlayed on the background with occulting 

between images." (Spec, at 472.) "Cropping" identifies the 

pixels that are part of the image in contrast to those that are 

not part of the image, such as by using flags or using a known 

background color that identifies the cropped portion of the 

overlay (spec, at 393-396 & 402) . The cropped image can be 

compressed, expanded, rotated, and translated (spec, at 400) . 

The "SD-perspective" is illustrated in the helicopter 

example (spec, at 471-472) : 

The expansion capability discussed herein facilitates 
approaching an overlay object, such as a tree, and having 
the object expand in size as it is approached to simulate 
3D-perspective • For example, a tree overlay placed over the 
background image as a very small overlay image can then be 
expanded to fill the viewport and to expand beyond filling 
the viewport as the helicopter approaches the tree and hides 
behind the tree . 

That is, the image can be "scaled" to give the appearance of 

moving toward or away from the viewer. The "3D-perspective" is 

also used for aircraft simulation (spec, at 446-447)" 

3D-perspective provides range-related compression consistent 
with sp-perspective. Therefore, as the aircraft banks, the 
image also 'banks'; showing terrain off to the side of the 
aircraft towards the horizon. This side- looking image is 
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compressed as a function of the range toward a vanishing 
point that is beyond the horizon. 

See also spec, at 41 ("Spatial compression can be implemented as 

a function of range to provide a 3D distance perspective. 

Viewport 13 IM can be panned over image memory 13 ID as a function 

of tilt or aircraft bank angle in conjunction with range-related 

spatial compression to suitably compressed [sic] an image as 

function of range.") / spec, at 90 ( "3D-pe*rspective and warping 

can be implemented by varying the slope or step size across the 

window. Setting the step size to vary on a scanline-by-scanline 

basis from the top of the image to the bottom of the image 

provides SD-perspective caused by rotation of the image about the 

X-axis to tilt the top of the window backward into the third 

dimension."). Thus, the specification discloses generating three 

dimensional perspective object image information. 

The specification discloses storing images in compressed 

form and decompressing it to restore the image (spec, at 409) : 

"Images can be stored in the database in compressed or in 

non- compressed form. Storage in compressed form reduces the 

memory requirements and involves de- compression to restore the 

image." See also spec, at 435 ("The amount of storage in the 

database for a particular image can be reduced by storing 

compressed image data. The system can be implemented to 

decompress the image for image processing and display. ") ; spec. 

at 437 ("Compressed information can be decompressed prior to 
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loading into image memory so that images in image memory are in 

decompressed form. . . . Geometric processing can be performed on 

decompressed information stored in image memory; where 

decompression can be performed prior to geometric processing, 

such as before loading into image memory or after accessing from 

image memory,"). Thus, the specification discloses storing 

compressed images and decompressing the images. 

The specification adequately describes the hardware for 

performing the described functions. The image processing system 

is shown generally in Fig. lA (spec, at 17) : 

The block diagram shown in Fig lA illustrates the 
modular expandability of the system of the present 
invention, shown in greater detail in Figs IB to IG, A 
plurality of geometric modules llOA to llOB can be 
configured in parallel channel form, such as for multiple 
overlays. The geometrically processed images can be 
combined with a geometric multiplexer/demultiplexer/combiner 
llOD. Multiplexing selects, a particular geometric processed 
image channel for subsequent processing. Processing 
includes overlaying, adding, subtracting, and otherwise 
selecting and combining of images. For example, many 
channels of geometrically processed images HOC can be 
overlayed with occulting priorities. 

"A supervisory proc'essor llOR provides supervisory operations 

.... For example, geometric modules HOC can be controlled for 

different types of geometric processing with different geometric 

parameters (Spec, at 19.) Fig. lA shows a plurality of 

input sources of images llOJ (spec, at 18), which is shown in 

more detail in Fig. IF. "A plurality of sources 112A to 112F can 

be provided for generating image information together with input 
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and interface circuitry for converting the input source images 
into a form compatible with the geometric modules." (Spec, at 
21.) Note that the input sources are described as "generating 
image information" by inputting the information, which is 
consistent with the claim terminology. Sources include digital 
image sources 112A, 112B; composite video image sources 112C, 
112D; and RGB video image sources 112E, 112F. A separate 
"graphics generator" is shown in Fig. II, but not described in 
connection with that figure. 

The functions of rotation, translation, compression, 
decompression or expansion, 3D-perspective, etc. are performed by 
the geometric processor (geometric modules llOA, llOB in 
Pig. lA) , which is also called an image processor. See spec, 
at 1 ("A geometric processor is provided for rotation, 
translation, expansion, compression, warping, 3D-perspective, 
vectors, windows, and other features."); spec, at 34 ("The image 
in image memory lllC can be processed under control of geometric 
processor lllD; such as for rotation, translation, expansion, 
compression, 3D-perspective, warping, windowing, and 
overlaying."); spec, at 40-41 ("Image processor 13 IE provides 
real time rotation, translation, spatial compression, 
anti-aliasing, and other image processing operations to achieve a 
dynamic image derived from the . static image in image memory 13 ID 
under control of the driving functions generated by supervisory 
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processor 131F.") . The way the geometric processor works is also 
described (spec, at 77) : "In one configuration, the geometric 
processor discussed herein may be characterized as an address 
generator that transforms addresses of pixels from a source 
memory into addresses of pixels for a destination memory to 
facilitate transferring of pixels from the source memory into the 
destination memory with a related translation, rotation, and 
compression characteristic." 

Analysis 

For simplicity, we do not discuss the conflicting positions 
of the examiner and appellant, but focus on the disclosure. 

Claim 180 

180, A system comprising: 

The system is generally shown and explained in connection 

« 

with Figs. lA-lD and IF- 10. 

a graphics image circuit generating graphics image 
information; 

Graphics image information includes graphic symbols and 
alphanumerics , "Graphic overlays can be adapted for different 
applications. Cursors, crosshairs, sights, and other such 
graphic symbols can be used to identify selected portions of 
images • Alphanumerics can be used for annotating images . " 
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(Spec, at 386.) A graphics generator 130J is shown in Fig. ll 
(but not described in connection with that figure) . 



an input circuit generating data compressed background 
image information, generating first data compressed object 
image information, generating second data compressed object 
image information, and generating data compressed video 
image information; 

a data decompression circuit coupled to the input 
circuit and generating data decompressed background image 
information in response to the data compressed background 
image information generated by the input circuit, generating 
first data decompressed object image information in response 
to the first data compressed object image information 
generated by the input circuit, generating second data 
decompressed object image information in response to the 
second data compressed object image information generated by 
the input circuit, and generating data decompressed video 
image information in response to the data compressed video 
image information generated by the input circuit; 

The specification describes several input channels in 
Fig. lA and Fig. IF. Figure IF shows digital image sources, 
video image sources, and image sources from other geometric 
modules. The input circuit could be one or a combination of 
several of these input channels. 

The specification discloses storing images in compressed 
form and decompressing to restore the image (spec, at 409) : 
"Images can be stored in the database in compressed or in 
non-compressed form. Storage in compressed form reduces the 
memory requirements and involves de-compression to restore the 
image." See also spec, at 435 ("The amount of storage in the 
database for a particular image can be reduced by storing 
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compressed image data. The system can be implemented to 
decompress the image for image processing and display.") . The 
term "generating data compressed image information" is confusing 
because it implies that the input circuit takes (uncompressed) 
input data and generates compressed data. However, the 
specification uses the term "generating" in the simple sense of 
"inputting." See spec, at 21) ("A plurality of sources 112A to 
112F can be provided for generating image information ,..."). 
Thus, "generating data compressed image information" requires 
only inputting compressed image information, such as compressed 
data stored in a memory, through one or more of the separate 
input channels in Fig. lA or Fig. IF. Decompression, which 
appellant apparently also calls "expansion," may be performed by 
the geometric processor (e.g., geometric modules llOA,. llOB in 
Fig. lA) , which is also called an image processor. See spec, 
at 1 ("A geometric processor is provided for rotation, 
translation, expansion, compression, warping, 3D-perspective, 
vectors, windows, and other features.") . 

It is described that "many channels of geometrically 
processed images HOC can be overlayed with occulting priorities" 
(spec, at 17) . Background image information, first object image 
information, and second object information are illustrated in the 
tank example (spec, at 388) , where the background is the terrain 
and the first and second objects can be the tank and the tree. 
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The aircraft overlay (spec, at 4 03) and helicopter training 
simulator application (spec, at 471-472) are other examples of 
multiple overlays. "Overlays can be dynamically moving video 
images, such as real time video images from a video camera or 
video disk, ... that are dynamically manipulated" (spec, at 402), 
so there is support for video image information. 



a translating circuit coupled to the data decompression 
circuit and generating first translated object image 
information in response to the first data decompressed 
object image information generated by the data decompression 
circuit, generating second translated object image 
information in response to the second data decompressed 
object image information generated by the data decompression 
circuity and generating translated video image information 
in response to the data decompressed video image information 
generated by the data decompression circuit; and 

This limitation merely says that the first and second. object 

image information and the video image information are translated. 

The tank example (spec, at 388) where the tank moves (translates) 

with respect to the background and the viewport is one example. 

The specification describes that both the graphic overlays and 

the image overlays can be independently processed for geometric 

operations including rotation, translation, scaling, 

BD-perspective, and warping (spec, at 388-389). The statement 

that video images are "dynamically manipulated" (spec, at 402) 

indicates the same kind of manipulations applied to static 

images, which includes translation. 
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an overlay circuit coupled to the graphics image 
circuit, coupled to the translating circuit, and coupled to 
the data decompression circuit, the overlay circuit 
generating overlayed image information by overlaying in 
response to the graphics image information generated by the 
graphics image circuit, in response to the first translated 
object image information generated by the translating 
circuit, in response to the second translated object image 
infoirmation generated by the translating circuit, in 
response to the data decompressed background image 
information generated by the data decompression circuit, and 
in response to the translated video image information 
generated by the translating circuit. 

This limitation recites overlaying the graphics image 
information, first and second translated object image 
information, the video image information, and the background 
image information. The tank example (spec, at 388) is an example 
of overlaying first translated object information (the tank) and 
the background image information. The specification indicates 
that many translated, rotated, video, etc. images can be 
overlayed. See spec, at 17 ("many channels of geometrically 
processed images HOC can be overlayed with occulting 
priorities") . The overlay circuit can be the geometric processor 
(geometric module in Fig. lA) , which is also called an image 
processor. Overlaying can be done in various ways, such as 
(spec, at 386) : "Images can be overlayed in different planes of 
different image processors; where occulting is selectable, such 
[as] in accordance with occulting priorities assigned to each 
plane, and motion therebetween is controllable, such as in 
accordance with independent image processors controlling 
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different images." Overlaying simply looks at a particular pixel 
position in each image plane and takes the pixel value in the 
image plane that is closest to the viewer (spec, at 395-396) . 
Some image planes may contain images but not pixel values at the 
particular pixel position because the image is smaller than the 
background or is cropped. 

For these reasons, we find that there is written description 
support for claim 180. The rejection of claim 180 is reversed. 

Claim 236 

236. A process comprising the acts of: 
generating graphics image information; 
These limitations are discussed in connection with 
claim 180 . 

generating 64 -sample blocks of data compressed 
background image information; 

generating 64 -sample blocks of first data compressed 
object image information; 

generating 64-sample blocks of second data compressed 
object image information; 

Except for the "generating 64-sample blocks" terras, these 
limitations are discussed in connection with the input circuit of 
claim 180. Glaim 236 is a process claim and does not recite "an 
input circuit" as in claim 180* 

The "generating 64-sample blocks" limitation requires that 
the input data is formatted as "blocks" having 64 samples in each 
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block. Appellant argues that the memory architecture disclosure 
provides support for the "64 -sample block" limitations (RBr75-77 
§ 2.4.17). The memory architecture in Figs. 6E-6N, is described 
as being arranged in 8x8 "blocks." We find that the 
specification does not describe that the input data is formatted 
in "64-sample blocks." However, the specification describes that 
the input, information may be stored in a memory, such as the 
disclosed block memory, and then processed. Thus, compressed 
input data that is stored in a block memory contains "64-sample 
blocks." Accordingly, we interpret the claims with "64-sample 
blocks" to implicitly require storage in a "block" memory, where 
"block" implies a two-dimensional arrangement, such as 8x8. 

generating data decompressed background image 
infoirmation in response to the 64-sample blocks of data 
compjcessed background image information; 

generating first data decompressed object image 
information in response to the 64-sample blocks of first 
data compressed object image information; 

generating second data decompressed object image 
information in response to the 64-sample blocks of second 
data compressed object image information; 

Except for the "64-sample blocks" terms, these limitations 
are discussed in connection with the "data decompression circuit" 
in claim 180. Claim 236 is a process claim and does not recite 
"a data decompression circuit" as in claim 180. We have found 
support for the "64-sample blocks." 
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generating first cropped object image information in 
response to the first data decompressed object image 
information; 

generating second cropped object image information in 
response to the second data decompressed object image 
information; 

"Cropped" image information is discussed in connection with 
the tank example (spec, at 388) . Implementation of cropping is 
also described (spec, at 393-396), e.g., "the known background 
color identifies the cropped portions of the overlay to identify 
whether the pixels are outside of the overlayable pixel images" 
(spec, at 393) . 



generating first cropped three dimensional perspective 
object image information in response to the first cropped 
object image information; 

generating second cropped three dimensional perspective 
object image information in response to the second cropped 
object image information; 

Three dimensional perspective with cropped images is 

illustrated in the helicopter example (spec, at 471-472) : 

The expansion capability discussed herein facilitates 
approaching an overlay object, such as a tree, and having 
the object expand in size as it is approached to simulate 
3D-perspective . For example, a tree overlay placed over the 
background image as a very small overlay image can then be 
expanded to fill the viewport and to expand beyond filling 
the viewport as the helicopter approaches the tree and hides 
behind the tree. 

For example, the tree overlay that is subject to three 

dimensional perspective processing could be a cropped object as 

in the tank example (spec, at 388) . The specification indicates 
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that translation, rotation, 3D-perspective, etc. apply to all 
object images, whether cropped or not. The three dimensional 
perspective also used for aircraft simulation (spec, at 446-447) . 

generating combined image information in response to 
the graphics image information, in response to the first 
cropped three dimensional perspective object image 
infoirmation, in response to the second cropped three 
dimensional perspective object image information, and in 
response to the data decompressed background image 
information. ^ 

This "generating combined image information" is similar to 
"generating overlayed image information" in claim 180. The term' 
"combined" is broader than "overlayed" because it does not imply 
how the image information is combined, but "overlayed" clearly 
provides support for "combined. " 

For these reasons, we find that there is written description 
support for claim 236. The rejection of claim 236 is reversed. 

Claim 249 

248. A process comprising the acts of: 

generating graphics image information; 
These limitations are discussed in connection with 
claim 180. It is noted that the "graphics image information" is 
not mentioned in the rest of the claim. 

generating data compressed memory mapped background 
image information; 

generating first data compressed memory mapped object 
image information ; 
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generating second data compressed memory mapped object 
image information; 

Except for the "memory mapped" terms, these limitations are 
discussed in connection with the "input circuit" of claim 180. 
Claim 248 is a process claim and does not recite "an input 
circuit" as in- claim 180, The specification defines memory 
mapped as a "memory map stores an image as a 2 -dimensional array 
of pixels" (spec, at 201) . The various figures showing the 
memory show a memory mapped arrangement, e.g., the image 
hierarchy of Fig. 2A. Thus, there is written description support 
for these limitations. 

generating data decompressed memory mapped background 
image information in response to the data compressed memory 
mapped background image information; 

generating first data decompressed memory mapped object 
image information in response to the first data compressed 
memory mapped object image information; 

generating second data decompressed memo2ry mapped 
object image information in response to the second data 
compressed memory mapped object image information; 

Except for the "memory mapped" terms, these limitations are 

discussed in connection with the "data decompression circuit" in 

claim 180, where we found support. Claim 248 is a process claim 

and does not recite "a data decompression circuit" as in 

claim 180. As noted, we find support for "memory mapped," Thus, 

there is written description support for these limitations. 
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generating first cropped memory mapped object image 
information in response to the first data decompressed 
memory mapped object image information; 

generating second cropped memory mapped object image 
information in response to the second data decompressed 
memory mapped object image information; and 

Except for the "memory mapped" terms, these "cropped" 

limitations are discussed in connection with claim 236 where we 

found support. As noted, we find support for "memory mapped," 

Thus, there is written description support for these limitations. 



generating overlayed image information by overlaying 
the first cropped memory mapped object image information 
onto the data decompressed memory mapped background image 
information and overlaying the second cropped memory mapped 
object image information onto the data decompressed memory 
mapped background image information. 

This "generating overlayed image information" is similar to 
"generating combined image information" in claim 236 and 
"generating overlayed image information" in claim 180, all of 
which find written description support in the discussion of 
overlaying and occulting in the specification: 

For these reasons, we find that there is written description 
support for claim 248. The rejection of claim 248 is reversed. 



Claim 288 

288, A process comprising the acts of: 

generating graphics image information; 

generating 64 -sample blocks of data compressed 
background image information; 
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generating 64 -sample blocks of first data compressed 
object image information; 

generating 54 -sample blocks of second data compressed 
object image information; 

generating data decompressed background image 
information in response to the 64 -sample blocks of data 
compressed background image information; 

generating first data decompressed object image 
information in response to the 64-sample blocks of first 
data compressed object image information; 

generating second data decompressed object image 
information in response to the 64-sample blocks of second 
data compressed object image information; 

The above limitations are discussed in connection with 

claim 23 6, which makes reference to claim 180. We find support 

for all of the limitations. 



generating first translated object image informatiofi in 
response to the first data decompressed object image 
information; 

generating second translated object image information 
in response to the second data decompressed object image 
information; 

The specification describes that both graphic overlays and 
image overlays can be independently processed for geometric 
operations including rotation, translation, scaling, 
3D-perspective, cropping to irregular features, and warping 
(spec, at 388-389) . The tank example (spec, at 388) and the 
helicopter training simulator application (spec, at 471-472) are 
examples of translation of objects. We find written description 
support for these limitations. 
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generating first translated three dimensional 
perspective object image information in response to the 
first translated object image information; 

generating second translated three dimensional 
perspective object image information in response to the 
second translated object image information; 

The "three dimensional perspective" limitation is discussed 
in connection with claim 236. We find written description 
support for these limitations. 



generating occulted image information by occulting the 
graphics image information, by occulting the first 
translated three dimensional perspective object image 
information onto the data decompressed background image 
information, and by occulting the second translated three 
dimensional perspective object image information onto the 
data decompressed background image information. 

This "generating occulted image information" is similar to 
"generating overlayed image information" in claim 248, 
"generating combined image information" in claim 236, and . 
"generating overlayed image information" in claim 180, and finds 
written description support in the discussion of overlaying and 
occulting in the specification. 

For these reasons, we find that there is written description 
support for claim 288. The rejection of claim 288 is reversed. 
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Claim 606 

606. A system comprising: 

a communication link communicating input image 
information; 

The specification discloses that "Input sources can be image 
sensors, image generators, memories / other image processing 
systems, digitizers, communication links , and multitudes of other 
input sources" (emphasis added) (spec, at 64) . 

an input circuit generating 64 -sample blocks of data 
compressed background image information in response to the 
input image information, generating 64 -sample blocks of 
first data compressed object image information in response 
to the input image information, generating 64 -sample blocks 
of second data compressed object image information in 
response to the input image information, and generating a 
graphics image information in response to the input image 
information; 

We find no problem with the limitation of "an input circuit" 
since a communication link input source implies an input circuit. 
We find no problem with the limitations of "in response to the 
input image information" since a communication link input source 
implies that the various images discussed in the specification, 
e.g., the tank example (spec, at 388), could be received on the 
communication link. The specification provides support for the 
input data being background image information, first object image 
information, second object image infontiation, and graphics image 
information. As discussed in connection with claim 236, we find 
written description support for the limitation of "generating 
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64 -sample blocks" where this limitation implicitly requires 
storage in a block (two-dimensional) memory. 



a data decompression processor generating 54 -sample 
blocks of data decompressed background image information in 
response to the 64 -sample blocks of compressed background 
image information, generating 64-sample blocks of first data 
decompressed object image information in response to the 
64-sample blocks of first data compressed object 
information, and generating 64-sample blocks of second data 
decompressed object image information in response to the 
64-sample blocks of second data compressed object image 
information; 

As discussed in connection with claim 23 6, the memory 
architecture in Figs. 6E-6N, is described as being arranged in 
8x8 "blocks." The 'specif ication describes that the input 
information may be stored in a memory, such as the disclosed 
block memory, and then processed, for example by being expanded 
(decompressed) . Thus, compressed input data that is stored in a 
block memory contains "64-sample blocks" and the decompressed 
input data would also be stored in a block memory containing 
"64-sample blocks," Accordingly, the "64-sample blocks" 
limitations implicitly require storage in a block memory. 



a graphics processor generating textured graphics image 
information in response to the graphics image information; 

We do not find written description support for the 

limitation of "generating textured graphics image information in 

response to the graphics image information." "Graphics image 

information" includes such things as "[c]ursors, crosshairs, 
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sights, and other such graphic symbols" (spec, at 3 86) and 
" [a] Iphanumerics" ( id . ) , "Textured image information" refers to 
patterns and images of things. See spec, at 472 ("For example, 
the background image can have textured mountains, hills, 
waterways, buildings, and meadows- A group of textured images; 
such as trees, buildings, and ground vehicles; can be overlayed 
on the background with occulting between images,") .. As far as we 
can determine from the specification, textured image information 
and graphics image information are two different kinds of images. 
We do not find any description of making "textured graphics image 
information" in response to "graphics image information." 

Appellant points to Fig. lA, programs GRAPH. ASC and LD.ASC, 
and pages 155-160, 246, 247, 389-391, and 544-560 as support for 
this limitation (Brl6) . Appellant does not say what element in 
Fig, lA or what parts of the programs GRAPH. ASC and LD.ASC 
correspond to the claimed limitation. We have considered the 
patterns disclosed in LD.ASC (spec, at 548) , but these are 
described as "textured image test patterns" (spec, at 389), not 
as textured graphics images and riot textured graphics image 
information generated in response to graphics image information. 
Those reading the specification should not have to guess at what 
is. meant by appellant's language--the specification must speak 
for itself without interpretation by appellant. Perhaps 
appellant's choice of language is misdescriptive; we cannot tell- 
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We find nothing in the cited pages of the specification that 
describes "generating, textured graphics image information in 
response to the graphics image information." 

Thus, we find no written description support for the 
limitation of "generating textured graphics image information in 
response to the graphics image information." 



an image processor generating first irregular object 
image information in response to the 64 -sample blocks of 
first data decompressed object image information and 
generating second irregular object image information in 
response to the 64 -sample blocks of second data decompressed 
object image information; 

Overlays of irregular objects are discussed in the 
specification (spec, at 388 & 393-396) . Thus, there is 
descriptive support for this limitation. 



a three dimensional perspective processor generating 
three dimensional perspective irregular object image 
information in response to the first irregular object image 
information and generating second three dimensional 
perspective irregular object image infoirmation in response 
to the second irregular object image information; 

The specification describes generating three dimensional 

perspective irregular object information. For example, in the 

helicopter simulation, a tree with textured leaf and branch 

detail and cropped to an irregular external and internal profile 

(an irregular object) can be increased and decreased in size 

("scaled") to simulate a three dimensional perspective (paragraph 

bridging spec, at 472-473), 
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an overlay circuit generating overlayed image 
information by overlaying in response to the textured 
graphics image information, in response to the 64 -sample 
blocks of data decompressed background image information, in 
response to the first three dimensional perspective 
irregular object image information, and in response to the 
second three dimensional perspective irregular object image 
information; and 

This "overlay circuit" is similar to the "generating 
occulted image information" in claim 288, "generating overlayed 
image information" in cla.im 248, "generating combined image 
information" in claim 236, and "generating overlayed image 
information" in claim 180, and finds written description support 
in the discussion of. overlaying and occulting in the 
specification. However, as stated above, we find no support for 
the "textured graphics image information." 



a display device displaying an image in response to the 
overlayed image information. 

The various applications are intended to be displayed for 
viewing and multiple displays are disclosed in Figs. lA and IG. 

In conclusion, we do not find written description support 
for the limitation of "generating textured graphics information 
in response to the graphics image information," The rejection of 
claim 606 and its dependent claims 607-614 is sustained. 
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The "making a product" claims 

The examiner finds that there is no written description 

support for the following "making a product" limitations: 

• "making a product" (claims 205, 209, 213, 217, 221, 225, 
229, 233, 237, 241, 245, 249, 253, 257, 261, 265, 269, 273, 
277, 281, 285, 289, 293, 297, 301, 305, 309, 313, 457,, 462, 
466, 471, 475, 479, 483, 487, 492, 496, 500, 505, and 509) ; 



"making 


a 


signal product" (claim 459 and 542) / 




"making 


a 


database product" (claim 464) ; 




" making 


a 


disk product" (claims 468 and 582) ; 




" making 


a 


graphic product" (claim 473); 




"making 


a 


building product" (claim 477) ; 




"making 


a 


video product" (claim 481) ; 




"making 


a 


vehicle product" (claims 485 and 551) ; 




" making 


an animation product" (claim 489) ; 




"making 


a 


manufactured product" (claims 494 and 


566) ; 


maKing 


a 


machined product" (claims 502 and 557) 




"making 


a 


location product" (claim 498) ; 




"making 


a 


machine product" (claim 539) ; 




"making 


a 


designed product" (claim 507) ; 




"making 


a 


communicated product" (claims 511 and 


588) ; 


"making 


a 


communication product" (claims 529 and 


598) ; 


"making 


a 


telephone product" (claim 514) ; 




"making 


a 


position product" (claim 517) ; 




"making 


a 


filter product" (claim 520); 




"making 


an oil product" (claims 523 and 572) ; 
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• "making an information product" (claim 526); 

• "making a motion control product" (claim 532) ; 

• "making a television product" (claim 53 5) ; 

• "making a mineral product" (claim 545) ; 

• "making an electronic product" (claim 548) / 

• "making a moving product" (claim 554) ; 

• "making a processed product" (claim 560) ; 
"making a position control product" (claim 563); 

• "making a geophysical product" (claim 514); 

• "making a natural resource product" (claim 575) ; 

• "making an entertainment product" (claim 579) ; 

• "making a positioned product" (claim 585) ; 

• "making a data compressed product" (claim 591) ; 

• "making an architectural product" (claim 594) ; 

• "making a display product in response to , . . ; and making a 
second product in response to the display product" 
(claims 458, 472, 484, 497, 510, 519, 528, 538, 547, 556, 
565, and 574) ; 

• "making a display product; and making a second product in 
response to the display product" (claims 584 and 593) ; 

• "making a first product in response to . . . ; and making a 
second product in response to the first product" 
(claims 460, 478, 486, 503, 512,. 524, 530, 543, 549, 561, 
567, 586, and 592) ; 

• "making a first product; and making a second product in 
response to the first product" (claims 469, 495, 518, 536, 
555, 573, 580, and 599); 

• "making a design product; and. making a second product in 
response to the design product" (claims 463, 476, 488, 501, 
513, 522, 531, 541, 550, 559, and 568); 
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• "making a design product in response to , . . ; and making a 
second product in response to the design product" 
(claims 578, 587, and 597); 

• "making a first product in response to , . . ; making a second 
product in response to the first product; and making a third 
product in response to the second product" (claims 465, 474, 
490, 499, 515, 521, 533, 540, 552, 558, 570, 576, 583, and 
595) ; 

• "making a first product; making a second product in response 
to the first product; and making a third product in response 
to the second product" (claims 482, 508, 527, 546, 5^4, 

and 589) ; 

• "making a computer aided design product in response to . . . ; 
and making a second product in response to the computer 
aided design product" (claims 467, 480, 493, 506, 516, 525, 
534, 544, 553, 562, 571, 581, and 590) . 

The examiner states (EA20) that the term "product" or 

"products, " is used in the specification only in the mathematical 

sense, such as the result of a multiplication or a sum- 

of -products, with the exception of the following (spec, at 454) : 

Although the final product of a graphic art system may be 
static photographs, real time operation permits an operator 
to efficiently and rapidly configure images. 

The examiner states that "[t]his use does not appear to be 

related to any of the elements recited in the 'product' claims or 

the making of a 'product* in response to other claimed 

limitations" {EA21) . The examiner finds no support for the other 

"product" terminology such as "oil product," "mineral product," 

"geophysical product," etc. (EA18-24) • 
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Analysis 

One "making a product*' claim is, for example, claim 205: 
"A process as set forth in claim 204, further comprising the act 
of making a product in response to the overlayed image 
information." The last step of claim 204 is "generating 
overlayed image information." The step of "making a product" is 
an additional step (as indicated by the "further comprising" and 
"in response to" limitations) to the process of "generating 
overlayed image information" in claim 204. Thus, the product is 
not the result of the process, but is the result of some 
additional "making" step. The specification does not describe 
the "product" that is made or the additional "making" step. We 
agree with the examiner that most descriptions of "products" in 
the specification have nothing to do with the claimed products, 
but deal with such things as the result of a multiplication 
operation, e.g., "multiplying the corresponding intensity and 
weight together to generate product signals 520 J" (spec, at 162) 
and "sum-of- the -products" (spec, at 163) . Although the 
specification states that "the final product of a graphic art 
system may be static photographs," we agree with the examiner 
that there is no way to tell that the product is a "static 
photograph." For example, the last step of claim 204 Is 
"generating overlayed image information" which is a step which 
takes place in computer memory. Regarding the "making a product" 
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claim 205, there is no way a photograph can be "made" from this 
overlayed image information until it is displayed and this step 
is not claimed. Thus., we would have to find claim 205 to be 
fatally incomplete if the product is intended to be a photograph. 
We will not construe a claim in such a way as to be indefinite so 
that it. will meet the written description. One of ordinary skill 
in the art cannot objectively determine from the specification 
what appellant means by "product" or by "making." 

Further, there is absolutely no written description in the 
present application for making the specific claimed products, 
such as making an "oil product," "mineral product," "natural 
resource product," "geophysical product," "electronic product," 
"machine product," "location product," "telephone product," etc. 
There is also no written description for making a product and 
then making a second product and even a third product as in the 
last eight "bullets" summarizing the claims. It is simply 
impossible for one of ordinary skill in the art to know what is 
meant by the term "product," much less where the specification 
describes "making" such a product. Appellant's arguments have 
been considered, as discussed below, but are not persuasive. 
Appellant provides no explanation of what is meant by "products" 
or "making" and we cannot determine by reading the specification 
what th'e terms are intended to cover. Manifestly, the time for 
providing explanations was in the brief and not for the first 
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time in a request for rehearing. The rejection of dependent 
claims 205, 209, 213, 217, 221, 225, 229, 233, 237, 241, 245, 
249, 253, 257, 261, 265, 269, 273, 277, 281, 285, 289, 293, 297, 
301, 305, 309, 313, 457-460, 462-469, 471-490, 492-503, 505-536, 
538-576, 578-595, and 597-599 based on lack of written 
description support under § 112, first paragraph, is sustained. 

Appellant's arguments are unpersuasive 
Appellant argues that the rejections based on "making a 
product" are erroneous in light of the statute and the law of the 
Federal Circuit (Br58-62 § 8.2.10). It is argued that § 112, 
first paragraph, requires that "[t]he specification must contain 
a written description of the invention and of the manner and 
process of making and using it ..." (emphasis added) . 

The specification does not describe what. the "product" is or 
what physical acts are involved in "making" the product. That 
is, appellant uses generic terms for both the product and the act 
of making, without ever trying to show what in the specification 
corresponds to those terms. The term "making" in § 112 does not 
mean that an applicant can just claim "making" without describing 
the actual acts of making. New arguments in any request for 
rehearing will not be considered. 

Appellant argues that "the invention unquestionably 
constitutes a product" (Br58) and "[tjhere can be no doubt that a 
product is made when practicing the invention" (Br58) . 
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Again, appellant does not explain what the "product" is or 
identify the acts of "making." Many things in the specification 
are products, such as computers and circuit boards, but these 
cannot correspond to claimed products because they are necessary 
to perform the acts of the process and are not "products" which 
are "made" as an additional step to the process. 

Appellant argues that the § 112, first paragraph, rejections 
regarding product terminology are improper because 35 U.S.C. 
§ 271(g) expressly provides protection of a "product" made by the 
claimed process and covers "products" even without reciting 
"product" terminology (Br60) . 

Section 271 (g) excludes others from using or selling 
throughout the United States, or importing into the United 
States, products made by a patented process. The product under 
§ 271(g) is the end result of the process, such as a 
pharmaceutical product made by a certain process. Thus, it is 
known what the product is, unlike here where there is a further 
step of making that is not described and where appellant refuses 
to divulge the identity of the product. "35 U.S.C. § 271(g) is 
limited to physical goods that were manufactured." Bayer AG v. 
Hou^ey Ph^m. r mc, 340 F.3d 1363, 1368, 68 USPQ2d 1001, 1002 
(2003). Section 271(g) does not answer the questions of where 
the specification describes what is meant by a "product" or where 
it describes making the unindentif ied product as an additional 



- 41 - 




Appeal No. 2003-0472 
Application 08/456,901 

step after the end of the process. The "making a product" claims 
do not recite what specific. item constitutes the "product" made 
by the process of the independent claim. The issue is not 
whether the term "product" is found somewhere in the patent 
statute, or whether the result of a process is always a 
"product, " but whether there is written description support for 
the additional step of "making a product," in particular, for 
what the "product" is and how it is "made." If appellant is 
somehow arguing that § 271(g) allows claiming using the generic 
term "product" without disclosing what the product is or how it 
is made, this is error. Section 271(g) is an infringement 
provision and has nothing to do with claiming. 

Appellant argues that the § 112, first paragraph, rejections 
regarding product terminology are in conflict with the law of the 
CCPA {and, hence, the Federal Circuit) , which states that an 
invention can be claimed both as a "process" and a "product, " so 
it is clearly permitted to claim both the process and the further 
act of making a product in response to the process or as a step 
in the process (Br61-62) . 

This argument simply does not address the rejection. The 
"making a product" claims do not recite that the product is what 
is made by the process of the independent claim, but recite a 
product made by an additional step, where there is no written 
description of the "product" or the step of "making." 
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Appellant argues that "product" terminology is proper to 
describe a "machine" or "manufacture" {Br60-61) . It is also 
argued that the disclosed signals constitute "products" (Br61) . . 

These arguments do not point out where the "product" or step 
of "making" are described, so we cannot tell if it exists, what 
it is, or how it is constructed. This is the reason for the 
written description rejection. We interpret the term "product" 
to mean a tangible physical structure, i.e., something within a 
statutory class of subject matter, not an intangible signal. 
This interpretation is consistent with recitations such as "oil 
product," "natural resource product," "machine product," 
"location product," "telephone product," etc., which sound like 
physical things, and with appellant's arguments that the product 
is a machine or manufacture (Br60-61) . We find no written 
description of taking an output signal and constructing some 
physical structure, if that is what is meant. 

We also disagree with the argument that "signals" are a 
"manufacture" and hence a product; however, even if this argument 
were true, appellant has not shown what signals in the 
specification correspond to the claimed "products" or what 
constitutes the step df "making." The three product classes of 
statutory subject matter (machine, manufacture, and composition 
of matter) have traditionally required physical structure or 
matter. A signal, while physical, does not have a tangible 
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physical structure and does not fall within any of the statutory 
categories. See In re Bonczyk . 10 Fed. Appx. 908 (Fed. Cir. 
2001) (unpublished) ("fabricated energy structure" does not 
correspond to any statutory category of subject matter and it is 
unnecessary to reach the alternate ground of affirmance that the 
subject matter lacks practical utility). Appellant's reliance on 
§ 271(g) for saying that signals can be products is misplaced. 
"35 U.S.C. § 271(g) is limited to physical goods that were 
manufactured." Bayer AG v. Hous ey Pharm. . Inc., 340 F.3d at 
1368, 68 USPQ2d at 1002. A "signal" does not fit any of the 
statutory classes of subject matter under 35 U.S. C. § 101.. 
A "composition of matter" "covers all compositions of two or more 
substances and includes all composite articles, whether they, be 
results of chemical union, or of mechanical mixture, or whether 
they be gases, fluids, powders or solids." Shell Development Co. 
V. Watson . 149 F. Supp. 279, 280, 113 USPQ 265, 266 (D.D.C. 
1957), aff 'd . 252 F.2d 861, 116 USPQ 428 (D.C. Cir. 1958). A 
signal is not matter and thus is not a composition of matter. 
"The term machine includes every mechanical device or. combination 
of mechanical device or combination of mechanical powers and 
devices to perform some function and produce a certain effect or 
result." Corning v. Burden , 56 U.S. (15 How.) 252, 267 (1854); 
see also Burr v. Duryee . 68 U.S. (1 Wall.) 531, 570 (1863) (a 
machine is a concrete thing, consisting of parts or of certain 



Appeal No. 2003-0472 
Application 08/456,901 



devices and combinations of devices) . A signal, while physical, 
has no concrete tangible physical structure, and does not itself 
perform any useful, concrete and tangible result; thus, a signal 
does not fit within the definition of a machine (or product) . 
The Supreme Court has read the term "manufacture" in accordance 
with its dictionary definition to mean "the production of 
articles for use from raw or prepared materials by giving to 
these materials new forms, qualities, properties, or 
combinations, whether by hand- labor or by machinery, " Diamond v. 
Chakrabarty . 447 U.S. at 308, 206 USPQ at 196-97 ( quoting 
American Fruit Growers, Inc. v, Byqgde?^ Co,, 283 U.S. 1, 11, 
8 USPQ 131, 133 (1931) , which, in turn, quotes the Centuiry 
Dictionary ) . Other courts have applied similar definitions. See 
American Dlsappearina Bed Co. v. Arnaelsteen, 182 F. 324, 325 
(9th Cir. 1910), cert, denied . 220 U.S. 622 (1911). These 
definitions require physical substance, which a signal does not 
have. Accordingly, we conclude that a signal is not a product. 

Appellant argues that claims reciting "making a product" 
have already been issued in related U.S. patent 5,584,032 and, 
since the claims in that patent have a presumption of validity, 
it must be accepted that there is written description for the 
terminology in this application (Br35) . 
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The fact that other patents have been issued with similar 
language is irrelevant. See In re Riddle , 43 8 F.2d 618, 620, 
169 USPQ 45, 4 7 (CCPA 1971) ("two wrongs cannot make a right") . 

Appellant argues that the product terminology objected to 
based on § 112, first paragraph, has ample antecedent basis in 
the instant disclosure (Br62-70 § 8.2.11), Appellant refers to 
the description of circuits and implementation details, various 
commercial products cited in the disclosure for making the 
disclosed product, the description of the system being 
"constructed" or "implemented" or "practiced," which are all 
stated to provide support for making a product . 

The fact that the structures in the specification can be 
considered "products" does explain how these structures 
correspond to the "product" in the "making a product" claims. 
Moreover, since the apparatuses are already in existence, we fail 
to see any product being "made" by an additional step, especially 
since what appellant insists is being made is a "machine" or 
manufacture." For example, appellant points to circuit boards 
(Br67-68) , but it is clear that circuit boards are part of the. 
machine that performs the claimed process and is not a product 
made by the machine. If appellant is using the phrase "making a 
product" to have some meaning other than the conventional meaning 
of constructing or forming a physical thing from individual 
components, it is not clear. Appellant has not shown where the 
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specification describes the "product" or "making a product" 
either expressly or implicitly. 

Appellant argues that the product terminology objected to 
based on § 112, first paragraph, has ample antecedent basis in 
the disclosures of prior patents that are expressly incorporated 
by reference {Br71-73 § 8.2.12). 

This does not explain how one of ordinary skill in the art 
would have understood from the present disclosure to look for 
"making a product" terminology in the documents incorporated by 
reference. "To incorporate material by reference, the host 
document must identify with detailed particularity what specific 
material it incorporates and clearly indicate where that material 
is found in the various documents." Advanced Display Systems 
Inc. V. Kent State University . 212 F. 3d 1272, 1282, 54 USPQ2d 
1673, 1679 (Fed. Cir. 2000) . The present application provides no 
guidance as to where the "making a product" limitations are to be 
found in material incorporated by reference. 

Appellant argues that the examiner has made relevant 
admissions about the product claim limitations (RBr86-89 § 2.5). 
Appellant points to statements by examiners in other copending 
applications that the products "would have been obvious" (RBrSS; 
RBr87) in connection with obviousness rejections. It is argued 
that " [t] he Examiner even provides examples of the products and 
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how he Would read Marsh on a product" (RBr87-88) , where appellant 

recites quotes from other cases. Appellant concludes (RBr89) : 

Because such product terminology is admitted by the 
Examiner to have been obvious, the Examiner cannot now 
proclaim that "the specification fails to provide an 
adequate written description for the claimed products, or 
even what these claimed 'products' are intended to be" 
(Answer at 24) . 

These arguments demonstrate appellant's misunderstanding of 
the law of written description. Obviousness is not the test for 
written description. "One shows that one is 'in possession' of 
the i^ventio^ by describing the iAvegtioy^, with all of its 
claimed limitations, not that which makes it obvious." Lockwood 
V. American Airlines Inc . 107 F.3d at 1572, 41 USPQ2d at 1968. 

For the reasons stated above, appellant's arguments are 
unpersuasive that there is support for the "making a product" 
claims. 

co^cl^^j■o^ 

We have sustained the rejection of independent claim 606 and 
its dependent claims 607-614 because we find no written 
description support for the limitation of "generating textured 
graphics image information in response to. the graphics image 
information." The rejection of independent claims 117, 120, 123, 
126, 129, 132, 153, 156, 165, 201, 204, 208, 212, 216, 220, 224, 
252, 256, 268, and 600 and their dependent claims must also be 
sustained because they contain the same limitation. Therefore, 
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the written description rejection of claims 117-134, 153-158, 
165-167, 201-227, 252-259, 268-271, 457-465, 479-482, 509-530, 
550-555, 562-564, 600, and 606-614 is sustained. 

We have also sustained the rejection of dependent 
claims 205, 209, 213, 217, 221, 225, 229, 233, 237, 241, 245, 
249, 253, 257, 261, 265, 269, 273, 277, 281, 285, 289, 293, 297, 
301, 305, 309, 313, 457-460, 462-469, 471-490, 492-503, 505-536, 
538-576, * 578-595, and 597-599 because we find no written 
description support for the "making a product" limitations. 

We have reversed the rejection of claims 180, 236, 248, and 
288. The rejection of the remainder of the claims stands or 
falls together with this rejection. Thus, the rejection of 
claims 135-152, 159-164, 168-200, 228, 230-232, 234-236, 238-240, 
242-244, 246-248, 250, 251, 260, 262-264, 266, 267, 272, 274-276, 
278-280, 282-284, 286-288, 290-292, 294-296, 298-300, 302-304, . 
306-308, 310-312, 314, 315, 470, 491, 504, 537, 577, 596, and 
601-605 is reversed, 

E;^9.bletneyit 

l^Bg^l ^tand^y<ag 

The enablement requirement is separate and distinct from the 
written description requirement of § 112, first paragraph. See 
V^^-C^thr mc. M^hmrka^y, 935. F. 2d at 1563, 19 USPQ2d at 1117. 
A specification may enable one skilled in the art to make and use 
an invention and yet still not describe it. Id. at 1562, 
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19 USPQ2d at 1115. "The test of enablement is whether one 
reasonably skilled in the art could make or use the invention 
from the disclosures in the patent coupled with information known 
in the art without undue experimentation." United States v. 
Telectronics. Inc. , 857 F.2d 778, 785, 8 USPQ2d 1217, 1223 (Fed. 
Cir. 1988) . A patent need not teach, and preferably omits, what 
is well known in the art. Papeylesi^ Accou^ti^g, Ipc. v. Ba y Area 
Rapid Transit System . 804 F,2d 659, 664, 231 USPQ 649, 652 (Fed. * 
Cir. 1986) . The factors to be considered in determining whether 
a disclosure would require "undue experimentation" are summarized 
in In re Wands . 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed, Cir. 
1988) . What must be enabled is the claimed invention. 



A^alygig 

The. rejection generally concludes that the elements, 

interconnections, and functions are not enabled (EA24-30) . The 

rejection states, for example (EA25-26) :. 

While there may be some rudimentary disclosure in the 
specification directed to a compression/decompression 
system, there are none of the details necessary to perform 
the a [sic] the variously claimed "combining" image portions 
(where the "combining" includes "overlaying", "compositing", 
and "occulting"); generating "three dimensional perspective" 
image information; and the "cropping" of image information 
in combination with (or as part of) the compression (and 
decompression) system. While the features may be readily 
available today (in 2001) , such as in video processing arid 
virtual reality image creation, for example, they were not 
taught by Appellant and Appellant is not entitled to the 
claims directed thereto. These various elements were not at 
all discussed in any single embodiment of the specification 
or shown in any Figure. Therefore, the specification cannot 
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be enabling for the specifically claimed combination of 
these elements. 

We do not find these general allegations of lack of 
enablement to be persuasive since they fail to address the 
fundamental legal issue of why it would* have taken undue 
experimentation by one of ordinary skill in the art to make the 
claimed invention. Moreover, the rejection appears to be based, 
in part, on the finding of lack of written description, which is 
not the test for lack of enablement: the specification may 
enable one skilled in the art to make and use the claimed 
invention without the claimed invention being described. 

In the response to the arguments section of the answer, the 
examiner discusses the eight undue experimentation factors of 
Wands (EA86-94 § 11,3) . While the examiner is on the right track 
towards providing reasons to support the enablement rejection, 
the analysis fails to convincingly address the claimed invention 
because it does not specifically address the claimed invention or 
adequately consider the level of skill in the prior art or the 
state of the prior art. We discuss claim 180 as an example. 

Claim 180 recites "a graphics image circuit generating 
graphics image information." Graphics image information include 
"[c]ursors, crosshairs, sights, and other such graphic symbols" 
and " [a] Iphanumerics" (spec, at 3 86). The examiner has not shown 
that it was not within the level of skill, of one of ordinary 
skill in the electronics and computer art to make such a graphics 
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circuit in the 1983 time frame. Histories of the computer show 
that, for example, the Alto computer from Xerox PARC in 1981 had 
bitmapped graphics , overlapping windows, a mouse pointer, and a 
graphical user interface known as WIMP- Windows , Icons, Menus, and 
Pointers. See, e ,d. . Mike Tuck, The Real History of the QUI , 
http : //www. sitepoint . com/article/r^al-history-gui (downloaded 
August 11, 2004) (19 pages) at page 6 of 19 (copy attached) . 
Cursors were well known. See "Cursor" in Encyclopedia of 
Computer Science (Van Nbstrand Reinhold Co. 1976)., p, 3 78-79.^ 

Claim 180 further recites "an input circuit generating" four 
kinds of compressed image information. As noted in the written 
description discussion, "generating compressed image information" 
only requires inputting compressed data. The specification 
discloses that the purpose of compression is to save storage 
space and, thus, any type of compression which was known in the 
art for this purpose is suitable. The fact that the type of 
compression is not expressly disclosed do^s not indicate lack of 
enablement. No reason has been provided why image compression 
was not within the level of ordinary skill in the art in the 1983 
time frame. Image compression, such as Huffman coding developed 
in the 1950s, was one of the earliest types of compression used 

^ We assume that appellant was not aware of any of the 
prior art cited by the Board in this opinion. It would be 
inconsistent with the duty of disclosure to argue the 
patentability of the claims during prosecution and on appeal 
while not citing prior art material to patentability, 
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in applications like facsimile machines. See "Picture 
Compression" in Encyclopedia , pp. 635-636. The background image 
information, first and second object information, and video image 
information are just still or moving images which were well known 
in the 1983 time frame as were input circuits. 

Claim 180 further recites "a data decompression circuit" for 
decompressing the compressed input information. Again, we have 
been given no reason why decompression was not within the level 
of ordinary skill in the art- in the 1983 time frame. 

Claim 18 0 further recites "a translating circuit" for 
translating the first and second object image information and the 
video image information. Since Marsh shows a translating circuit 
in a more complicated computer graphics environment, the state of 
the prior art indicates that translating circuits could be made 
without undue experimentation. Moreover, translating requires 
only moving pixel values from one bitmap position to another and 
is considered within the level of skill in the art at the time. 
As evidenced in The Real History of the GUI (p. 5 of 19) and 
Graphics in Overlapping Bitmap Layers , pp., 349-350, bitbltO 
(more commonly written now as BitBltO), a bit block transfer 
instruction that moves (translates) a block of data from a source 
location to a destination location, was known in 1983. See also 
"Picture Manipulation" in Encyclopedia , pp. 304-307. 
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Claim 180 lastly claims "an overlay circuit" for overlaying 
the graphics image information, the first and second object image 
information, and the video image information onto the background 
image information. The specification discloses that the image 
values are stored in image plane memories' and can be overlaid 
based on an occulting priority by choosing to display the pixel 
value. in the image closest to the viewer as described in the 
paragraph bridging pages 395-396 of the specification. Moreover, 
overlay circuits of the type disclosed by appellant were known in 
the art as evidenced byBieneman, U.S. Patent 4,554,538, issued 
November 19, 1985, filed May 25, 1983 (copy attached) ; as shown 
in Fig. 2, up to eight images can be overlaid, where Figs. 3-5 
show overlayed images, and Figs. 4 and 5 show translation of one 
image overlaying another to a position where the images are not 
overlayed. See also "Enhancing the Illusion of Reality" in 
Encyclopedia , p. 306; "Picture-Processing Software" in 
Encyclopedia , p. 638; Marc Levoy, A Color Animation System Based 
on the Multiplane Technique . ACM SIGGRAPH Computer Graphics, 
Proceedings of the 4th annual conference on computer graphics and 
interactive techniques, Vol. 11, Issue 2, July 1977; Richard 
G. Shoup, Color Table Animation . ACM SIGGRAPH Computer Graphics, 
Proceedings of the 6th annual conference on computer graphics and 
interactive techniques, Vol. 13, Issue 2, August 1979 (item 4 in 
Introduction, pp. 8-9). Thus, the state of the prior art factor 
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of Wands indicates that an overlay circuit could be made by one 
of ordinary skill in the art without undue experimentation. 

We conclude that the examiner has failed to establish a 
prima facie case that claim 18 0 is not enabled. We also conclude 
that the examiner has failed to establish a prima facie case of 
nonenablement as to claims 236, 248, 288, and 606.. Dependent 
claims 205, 209, 213, 217, 221, 225, 229, 233, 237, 241, 245, 
249, 253, 257, 261, 265, 269, 273, 277, 281, 285, 289, 293, 297, 
301, 305, 309, 313, 457-460, 462-469, 471-490, 492-503, 505-536, 
538-576, 578-595, and 597-599 stand rejected based on a lack of 
enablement for the "making a product" limitations. Although the 
enablement rejection might be applied to the "making a product" 
claims, because without knowing the identity of the claimed 
products it is not clear that the specification would enable one 
skilled in the art to make and use the claimed products without 
undue experimentation, we think this is best treated as a lack of 
written description issue. . The rejection of claims 117-315 and 
457-614 under 35 U.S.C. § 112, first paragraph, based on a lack 
of enablement is reversed for failure to state a prima facie 
case. We do not hold that the claims are enabled. 
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Obviousness 

Content of the references 

Netravali discloses a technique for estimating the 
displacement and/or velocity of objects between frames in a video 
picture and for encoding the transform coefficient of the picture 
using motion compensation (col. 1, lines 7-12). The rejection 
relies on both the prior art of Fig. 1 and the more complicated 
invention of Fig. 5; however, we think Figs. 1 and 2 are better 
drawings for discussion. The intensity values I of a block of N 
picture elements (pixels or pels) from a frame of video 
information are converted by a linear transform encoder into a 
corresponding set of N output coefficients C (Fig. 1; col. 2, 
lines 42-47) . A predictor circuit 102 computes a prediction 
coefficient C from the corresponding block of pixels in the 
previous frame [Fig. l;.col. 3, lines 1-6). The difference 
between the true value C and the predicted value C from 
subtraction circuit 109 is an error value e which is applied to a 
quantizer 103 (Fig. 1; col. 3, lines 7-9) . The quantizer 
output Q is the output of the encoder, and can be further 
processed, e.g. , by comparison with a threshold or by run length 
coding (col. 3, lines 9-12). Netravali implies compression in 
the quantizer due to thresholding of the error value (col. l, 
lines 14-37) . The invention of Netravali compensates for the 
motion of objects between frames making the prediction errors 
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smaller than the prior art (col. 3, lines 20-41) , Thus, the 
image is reconstructed in the predictor 200 of Fig. 2 and used to 
compute the predicted value Q based on the motion of the object 
shown in Fig. 3. Netravali is an encoder, not an image 
generation system and does not involve overlaying images. 

Marsh discloses an aircraft flight simulation system 10 with 
visual capabilities provided by a digital visual system 12 
(col. 2, lines 22-23). Terrain data, such as runways, towers, 
hangers, roads, rivers, fields, moving objects, etc., are stored 
in a terrain database 48 (col, 2, lines 39-41) , The "visual 
system 12 may process and display terrain features consisting of 
points, lines, closed convex polygons, or combinations thereof" 
(col. 2, lines 41-43), The OBJ CODE in the instruction 
identifies the type of object (table at bottom of col. 7) . The 
objects are faces defined by vertices, where B is the number of 
vertices in the face (col. 8, lines 11-12). For example, in a 
Load A (LDA) instruction, the four LSB reveal the number of 
subsequent data words in the group (col. 4, lines 34-36) and a 
LDA instruction causes B sets of X, Y, Z coordinates to be stored 
in the RAM (col. 4, lines 49-55) . Thus, the end of hanger 240 in 
Fig. 2A would be a face with B=5 vertices and the scene would be 
assembled from a number of features consisting of faces. The 
vertices can be rotated with a conventional rotation matrix 
(col, 9, lines 33-40; col. 12, line 52 to col, 13, line 25), 
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translated by conventional translation matrices (col. 11, 
lines 18-35), and the visibility of faces can be tested in the 
conventional way by using the dot product (col 13, lines 39-57) , 
Thus, Marsh is a computer graphics display system where objects 
are drawn from the coordinates of the vertices and does not 
involve overlaying of flat images as in the disclosed invention. 
However, we recognize that the claims do not define the nature of 
the image information as bitmapped graphic image information. 

Analysis 

The rejection specifically addresses claims 180, 236, 248, 
288, 606, the claims argued by appellant for written description, 
and also addresses claims 189, 192, and 612. The examiner 
apparently treats these claims as representative of the claims on 
appeal and we will do likewise. 

Claim ^8p 

The examiner finds that Netravali discloses an input circuit 
generating data compressed image information at the output of the 
quantizer and data decompressed information in the predictor 
circuit in Figs. 1 and 5 {EA33) . 

Netravali implies compression by the quantizer (col. 1, 
lines 14-3 7) . Figure 2 of Netravali is a better showing of 
decompression for the examiner * s purpose because the original 
image is reconstructed in the predictor circuit 200, as opposed 
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to Fig. 1 where the predictor circuit 102 uses coefficients. 
Thus, Ne'travali technically involves compression and 
decompression. As noted in the written description discussion, 
"generating compressed image information" is used by appellant in 
the sense of inputting compressed data (e.g., from a disk 
memory) , and does not require inputting data and then compressing 
it. Thus, any teaching of storing image data in a compressed 
form to save space and decompressing it for use would have met 
the compression and decompression limitations of the claims - 

However, other than compression and decompression, Netravali 
has nothing to do with the claimed image system. Netravali' is an 
encoder and does not overlay images as required by all of the 
claims. Claim 180 recites five separate types of image 
information: background, first and second object, video, and 
graphics. Since. Netravali operates on frames of video 
information, Netravali discloses video image information. The 
examiner finds that . "objects" in Netravali (at col. 1, line 8) 
imply at least first and second. objects which are compressed by 
encoding {EA33) . The examiner finds that the pictures in 
Netravali are graphics image information (EA33-34) . The examiner 
finds that Netravali does not disclose generating background 
image information but takes Official Notice that this was well 
known and conventional (EA34) . The examiner cites Marsh as 
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support for this position where background image information is 
the image farthest away from the viewer (EA34) . 

The "object" in Netravali is a block of pixels representing 
an object within the frame block. The invention determines 
movement of this object from one frame to the next as shown in 
Fig. 3. The objects in Netravali are not separate from the video 
information in the frame and are not translated and overlayed as 
later claimed. Netravali has only one object image, the frame of 
video, that is compressed and decompressed. The image in 
Netravali cannot be graphics image information and first and 
second object image information at the same time that it is 
considered video image information. Thus, we find that Netravali 
does not disclose graphics image information and first and second 
object image information. As to the background image 
information, Marsh stores individual items, such as the faces of 
buildings, where the faces are defined by vertices, that are used 
to construct the image of a scene as in Fig. 2A. It is not known 
what is background image information until the entire scene is 
constructed, whereas the claims require specific background image 
infoznnation which. will be overlayed with other objects. In the 
disclosed invention, the background image information is the two 
dimensional image over which objects are overlayed. Even 
assuming that Marsh teaches background information, we fail to 
find any motivation to modify Netravali to have separate 
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background information. The images in Netravali are two 
dimensional video images where part of the image would be 
interpreted by a human to be background to an object within the 
frame, but the image is not overlayed as claimed. Thus, 
Netravali also does not disclose background image information. 

The examiner finds that Netravali does not. disclose a 
translating circuit, but finds that a translating circuit was 
well known in the art as evidenced by Marsh {EA34) . The examiner 
concludes that it would have been obvious to use Marsh's 
translation circuit in Netravali because it would have enhanced 
the visual display of objects since Netravali is concerned with 
the displacement of objects (EA34-35) . 

While we agree that translating circuits were well known as 
evidenced by Marsh, there is no reason why Netravali would 
require a translating circuit as taught by Marsh since it is not 
concerned with translating images to be overlayed. 

The examiner finds that Netravali does not disclose 
overlaying, however, the examiner notes that Official Notice was 
taken in the final rejection that generating overlayed, 
information was well known and conventional (EA35) , The examiner 
finds that Marsh teaches this feature because it simulates a 
three dimensional environment where some objects are hidden 
(occulted) by other objects and concludes that it would have been 
obvious to combine Netravali and Marsh because this would have 
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allowed enhanced processing of moving objects and because 
Netravali would have provided a way of decompressing Marsh's 
compressed image information (EA3 6) . The examiner states that, 
in Marsh, the overlay circuit is coupled to the translating 
circuit since both are within the image processor 42 and in 
employing Marsh *s overlay circuit the overlayed image information 
would be generated in response to the various image information, 
i.e., the graphics image information, the first and second 
translated object image information, the background image 
information, and the translated video image information (EA36) . 

While we have personal knowledge that overlaying of two 
dimensional images was well known in such applications as video 
games, the case law requires evidence of this fact. See 
In re Zurko . 258 F.3d 1379, 1386, 59 USPQ2d 1693, 1697 (Fed. Cir. 
2001) ("With respect to core factual findings in a detearmination 
of patentability, however, the Board cannot simply reach 
conclusions based on its own understanding or experience or on 
its assessment of what would be basic knowledge or common 
sense,"); In re Lee . 277 F.3d 1338, 1345, 61 USPQ2d 1430,. 1435 
(Fed, Cir. 2002) . As to the statement about the overlay circuit 
in Marsh, the examiner does not actually point to an overlay 
circuit. Overlaying in Marsh is accomplished by graphically 
generating all the shapes, composing them in a scene, and 
determining the visibility of the shapes, not by overlaying 
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separate images on the background. In any case, we fail to see- 
any reason why one skilled in the art would have been motivated 
to apply overlaying in Netravali since Netravali is just an 
improved encoder. As to the argument about decompressing, we 
note that, in Marsh, "the terrain data base is compressed because 
each object face is stored in the data base as a single initial 
point plus a series of addresses and a scale factor, rather than 
a plurality of separate vertices" (col. 36, lines 60-63) . This 
compression has nothing whatsoever to do with the compression by 
encoding and quantizing in Netravali and would provide no 
motivation for the combination of Netravali and Marsh. It is not 
understood how or why Netravali would be modified to have the 
features of Marsh. 

For these reasons, we conclude that the examiner has failed 
to establish a prima facie case of obviousness with respect to 
the rejection of claim 180. 



The examiner *s analysis of claim 236 is basically the same 
as for claim 180 except that the examiner addresses the 
limitations of "64-sample blocks," "cropped image information," 



"64 -sample blocks," "cropped image information," and "three 
dimensional perspective image information" limitations are 
additional limitations to those addressed in connection with 




and "three dimensional perspective image information." The 
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claim 180. Thus, the rejection of claim 236 has the same 
deficiencies as claim 180. We conclude that the examiner has 
failed to establish a prima facie case of obviousness with 
respect to the rejection of claim 23 6. 

Claim 248 

The examiner's analysis of claim 24 8 is basically the same 
as for claims 180 and 23 6 except that the examiner addresses the 
"memory mapped" limitation. The "memory mapped" limitation is an 
additional limitation to those addressed in connection with 
claim 180. Thus, the rejection of claim 248 has the same 
deficiencies as claim 180. We conclude that the examiner has 
failed to establish a prima facie case of obviousness with 
respect to the rejection of claim 248 • 

Claim 388 

The examiner's analysis of claim 288 is basically the same 
as for claims 180, 23 6, and 248 except that the examiner 
addresses the limitation of "generating occulted image 
information." As discussed in connection with claim 180, 
overlaying in Marsh is accomplished by graphically generating all 
the shapes, composing them in a scene, and determining the 
visibility of the shapes, not by overlaying separate graphic 
image information and first and second object image information 
onto the background image information, as claimed. In any case, 
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we fail to see any reason why one skilled in the art would have 
been motivated to apply occulting of Marsh in Netravali since 
Netravali is just an improved encoder. We conclude that the 
examiner has failed to establish a prima facie case of 
obviousness with respect to the rejection of claim 288. 

Claim 606 

The examiner's analysis of claim 606 is basically the same 
as for claims 180 and 236 except that the examiner addresses the 
limitations of "a communication link, " "a graphics processor 
generating textured graphics image information, " "first irregular 
object image information, "second irregular object image 
information," and "a display device" (EA41-43) . These 
limitations are additional limitations to those addressed in 
connection with claims 180 and 236. Thus, the rejection of 
claim 606 has the same deficiencies as claims 180 and 236. We 
conclude that the examiner has failed to establish a prima facie 
case of obviousness with respect to the rejection of claim 606. 

Cl^im^ 193, l'99r a^d 
The examiner discusses features in other claims, such as the 
"rotating circuit" in claim 192 and others, "warped graphics 
image information" in claim 189 and others, and the "timeshared 
circuit" qf claim 612 (EA43-44) . These are additional features 
to those discussed in claim 180 and do not alter the basic 
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decision. We conclude that the examiner has failed to establish 
a prima facie case of obviousness with respect to the rejection 
of claims 192, 189, 612. 

The "making a prod^ct" cl^img 
The rejection separately treats "making a product" claims 
(EA44-46) . The "making a product" claims are all dependent 
claims and the examiner's reasoning regarding the "making a 
product" limitations does not cure the deficiencies with respect 
to the independent claims. Accordingly, the rejection of 
claims 205, 209, 213, 217, 221, 225, 229, 233, 237, 241, 245, 
249, 253, 257, 261, 265, 269, 273, 277, 281, 285, 289, 293, 297, 
301, 305, 309, 313, 457-460, 462-469, 471-490, 492-503, 505-536, 
538-576, 578-595, and 597-599 stands or falls together with the 
rejection of the independent claims. 

Conclusion 

Since the examiner has failed to establish a prima facie 
case of obviousness for any of claims 180, 236, 248, 288, 606, 
189, 192, and 612, which the examiner has taken as 
representative, the rejections of claims 117-315, 457-607, and 
610-614 are reversed. 
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NOTICE REGARDING ANY REQUEST FOR REHEARING 



Any request for rehearing of this decision under 3 7 CFR 
§ 1.197(b) is limited to points of fact and/or law which 
appellant believes were overlooked or misapprehended in rendering 
this decision. New arguments which were not presented in the 
appeal brief or reply brief will not be considered. See 
Ex parte Hindersinn , 177 USPQ 78, 80 (Bd. App. 1971) (argument 
advanced in petition for reconsideration not advanced in the 
brief or the reply brief are not properly before us) ; cf . Pentax 
Corp. V. Robison . 135 F.3d 760, .762 (Fed, Cir. 1998) (citing 
cases supporting the proposition that issues not raised before 
the court are not * addressed on rehearing) . New arguments may 
cause the request for rehearing to not be considered. 

In any request for rehearing, appellant must state with 
particularity each point of law or fact he believes was 
overlooked or misapprehended, must argue in support of each 
point, and must refer with particularity to where the argument 
was made originally in the appeal brief or reply brief. Failure 
to. point to the page and line number of where the argument was 
originally made in the brief or reply brief will be considered 
evidence of a new argument. 
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CONCLUSION 

The rejections of claims 117-134, 153-158, 165-167, 201-227, 
229, 233, 237, 241, 245, 249, 252-259, 261, 265, 268-271, 273, 
277, 281, 285, 289, 293, 297, 301, 305, 309, 313, 457-469, 
471-490, 492-503, 505-536, 538-576, 578-595, 597-600, and 606-614 
under 35 U.S.C. § 112, first paragraph, based on lack of written 
description are sustained. The rejection of claims 135-152, 
159-164, 168-200, 228, 230-232, 234-236, 238-240, 242-244, 
246-248, 250, 251, 260, 262-264, 266, 267, 272, 274-276, 278-280, 
282-284, 286-288, 290-292, 294-296, 298-300, 302-304, 306-308, 
310-312, 314, 315, 470, 491, 504, 537, 577, 596, and 601-605 
based on lack of written description is reversed. 

The rejection of claims 117-315 and 457-614 under 35 U.S.C. 
§ 112, first paragraph, based on lack of enablement is reversed. 

The rejections of claims 117-315, 457-607, and 610-614 imder 
35 U.S.C. § 103(a) are reversed. 
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No time period for taking any subsequent action in connection 



with this appeal may be extended under 37 CFR § 1.136(a) . 
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DECISION ON APPEAL 

This an appeal from the final rejection of claims 117 through 190, 193 through 208, 210 
through 217, 219 through 324, 341, 342, 344 through 386, 388 through 405 and 407 through 483. 

According to the appellant (brief, page 7), "[t]he instant claims are directed to a multiple 
channel system." 

Claims 183, 187 and 280 are illustrative of the claimed invention, and they read as follows: 
183. A process comprising the acts of: 
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generating a first channel of input image information; 
generating a second channel of input image information; 

generating a first chaimel of temporally interpolated image information in response 
to the first channel of input image information; 

generating a second chaimel of temporally interpolated image information in 
response to the second channel of input image information; and 

generating sunmied image information by summing in response to the first channel 
of temporally interpolated image information and in response to the second channel of temporally 
interpolated image information. 

1 87. A process comprising the acts of: 

generating input image information; 

generating spatially interpolated image information in response to the input image 

information; 

generating a first chaimel of output image information in response to the spatially 
interpolated image information; 

generating a second channel of output image information in response to the spatially 
interpolated image information; and 

generating combined image information in response to the first channel of output 
image information and in response to the second channel of output image information. 

280. A process comprising the acts of: 

generating multiplexed image information; 

generating a first channel of demultiplexed image information by demultiplexing in 
response to the multiplexed image information; 
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generating a second channel of demultiplexed image infonnation by demultiplexing 
in response to the multiplexed image information; 

generating a first chaimel of transformed image information in response to the first 
channel of demultiplexed image information; 

generating a second chaimel of transformed image information in response to the 
second chaimel of demultiplexed image information; 

generating a first channel of spatially interpolated image information in response to 
the first chaimel of transformed image information; 

generating a second channel of spatially interpolated image information in response 
to the second channel of transformed image information; and 

generating combined image information in response to the first channel of spatially 
inteipolated image information and in response to the second channel of spatially interpolated image 
information. 

The references relied on by the examiner are: 

Marsh 4,179,824 Dec. 25, 1979 

Netravali et al. (Netravali) 4,245,248 Jan. 13,1981 - 

Claims 117 through 190, 193 through 208, 210 through 217, 219 through 324, 341, 342, 344 
through 386, 388 through 405 and 407 through 483 stand rejected under the first paragraph of 35 
U.S.C. § 1 12 for lack of written description. 

Claims 1 17 through 190, 193 tiirough 208, 210 tiirough 217, 219 tiirough 324, 341, 342, 344 
through 386, 388 through 405 and 407 through 483 stand rejected under the first paragraph of 35 
U.S.C. § 1 12 for lack of enablement. 
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Claims 1 17 through 162, 165 through 190, 193 through 208, 210 through 217, 219 through 
324, 341, 342, 344 through 386, 388 through 405 and 407 through 483 stand rejected under 35 
U.S.C. § 103(a) as being unpatentable over Netravali in view of Marsh, 

Reference is made to the briefs (paper numbers 37 and 47) and the answer (paper number 
44) for the respective positions of the appellant and the examiner. 

OPINION 

We have carefully considered the entire record before us, and we will sustain all of the 
rejections of record. 

Turning first to the lack of written description rejection, appellant argues (brief, page 13) 
that the examiner has not established a prima facie case, and discusses (brief, pages 8 through 10) 
claims 183, 187 and 280 in connection with this rejection. 

According to the examiner (answer, page 12), "[t]he specification is simply an amalgamation 
of permutations of possibilities of things that might be able to be performed without any details to 
indicate that Appellant actually had possession of any of the possible systems." Using claim 280 as 
an example, the examiner is of the opinion (answer, pages 12 through 14) that "[wjhile there may be 
mentions of these various elements (or processes) scattered throughout the specification, there is no 
disclosure of actually combining these disparate items into one complete integrated system as is 
now being claimed." With respect to claims 183 and 187, the examiner is of the opinion (answer, 
pages 14 and 15) that nothing in the specification discloses how to combine the steps into a process 
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as claimed. The examiner further states (answer, page 16) that "[wjhile many of the individually 
claimed terms do appear at various places in the original specification, these sections do not 
reasonably convey to one skilled in the relevant art that Appellant had possession of the claimed 
invention (specifically the claimed combination of elements) at the time the application was filed." 
The examiner concludes (answer, page 17) that the "interconnections and interactions" found in the 
system and process claims on appeal are lacking in Appellant's disclosure. In the discussion of the 
product claims, the examiner notes (answer, page 19 ) that "[t]here is simply no description in the 
specification, or any depiction in the drawings, of making these claimed 'products.'" 

Inasmuch as appellant's specification lacks an embodiment that completely integrates the 
disparate items or process steps into a self-contained embodiment, we find that the examiner had a 
reasonable basis for questioning the written description for each of the rejected claims on appeal, 
and the burden of proof thereafter shifted to appellant. In re Wertheim, 541 F.2d 257, 263, 191 
USPQ 90, 97 (CCPA 1976), 

The three claims reproduced supra are the only claims on appeal that appellant has read on 
the disclosure for a showing of written description support (brief, pages 8 through 10). We have 
reviewed the portions of the drawings and the disclosure suggested by the appellant, and we find 
that appellant's disclosure lacks written description support for any type of interpolation at the 
specifically claimed steps in the noted claims. None of the blocks 1 10 in Figure 1 A, for example, is 
described in the disclosiire as capable of performing interpolatioiL We find that the disclosure does 
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mention interpolation^ but we agree with the examiner (answer, pages 42 through 56) that the 

disclosure lacks written description support for interpolation in the specifically claimed steps of the 

claims. Accordingly, the lack of written description rejection of claims 1 83, 1 87 and 280 is 

sustained. The lack of written description rejection of the remainder of the claims on appeal, 

including the product-related claims^, is sustained because appellant has not demonstrated how 

these claims have such support in the disclosure. 

Turning to the lack of enablement rejection, the examiner is of the opinion (answer, pages 23 

and 24) that the claims on appeal are directed to subject matter that was not described in the 

specification in such a way as to enable one skilled in the art to make and/or use the invention 

without undue experimentation. The examiner states (answer, pages 25 and 26) that appellant has 

presented a non-enabling disclosure because the various elements discussed in the disclosure are not 

discussed together in "any single embodiment of the specification or shown in any Figure." The 

examiner further explains (answer, pages 26 and 27) that: 

The rejected claims are directed to systems with individual elements that 
operate together (as an example, see claim 280 . . .)• This is shown by the claim 

' According to appellant (brief, page 5 1 ; reply brief, pages 24 through 29), the 
specification mentions interpolation more than 100 times. 

^ The mere mention of products in the specification is not an adequate demonstration by 
the appellant that he had support in the disclosure on the filing date of the original application for 
making the products via the claimed processes (brief, pages 57 through 68; reply brief, pages 64 
through 69, 99, 100 and 104 through 1 12). 
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recitations directed to interconnections and interrelations between the claimed 
elements . . . that is not supported or described in the originally filed specification. 
The specification does not contain any disclosure directed to the combination of 
elements, represented by these claimed interconnections and interrelations. The 
original specification does not disclose or enable the complete systems that are now 

being claimed The specification, at best, simply mentions some of the claimed 

words (or variations thereof) without providing any actual disclosure as to how the 
elements, are to be constructed or how the elements are to be used or how they 
function, in combination with one another or individually. 

In other words, "[t]he interconnections and interactions of the claimed components to perform the 

claimed functions in combination is lacking from Appellant's specification" (answer, page 27). As 

an example, the examiner turns to the claimed "interpolation" in claim 280, and explains that the 

disclosure does not provide an enabling discussion as to how the claimed "interpolation" fits into 

the overall claimed process (answer, pages 28 and 29). The examiner concludes with the 

observation (answer, page 29) that "even if the individual elements were in themselves enabled . . . 

this would still not provide an enabling disclosure for the claimed combination of elements 

With respect to the product claims on appeal, the examiner states (answer, pages 31 and 32) that: 

The specification provides no guidance as to how these products are made or what 
these products are intended to be. Without any guidance from the originally filed 
specification, one of ordinary skill in the art would be burdened with undue 
experimentation or delay in trymg to make and use the clmmed invention. 

Notwithstanding the use of commercially available products and components (brief, pages 75 

through 79) and the skill in the art (brief, pages 79 through 82), we are of the opinion that the 

examiner has established a prima facie case of lack of enablement (brief, pages 82 and 83), and that 

the appellant has failed to rebut the examiner's case. If the Office meets its burden, then "the 
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burden then shifts to the applicant to provide suitable proofs indicating that the specification is 
indeed enabling." In re Wright 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513 (Fed. Cir, 1993). In 
view of the foregoing, and the reasoning expressed supra in connection with the written description 
rejection, we vdll sustain the lack of enablement rejection. 

Turning lastly to the obviousness rejection, appellant argues (brief, page 1 17) that the 
examiner has not set forth a prima facie case in spite of the examiner's explanation (answer, pages 
32 through 39) explaining how the teachings of Netravali and Marsh were combined to render 
obvious the claimed subject matter. If the examiner met the initial burden of presenting a prima 
facie case of xmpatentability, then the burden of coming forward v^th evidence or argument shifted 
to the appellant. In re Oetiken .977 F,2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed. Cir. 1992). To 
date, appellant has not challenged the propriety of this rejection by demonstrating how individual 
claims are not rendered obvious by the combined teachings of the references. The mere recitation of 
claim limitations without any comparison to the applied prior art is not a proper response to an 
obviousness rejection (brief, pages 127 through 129). Appellant's hindsight argument (brief, pages 
130 through 139) is without merit since the improperly relied on subject matter has not been 
identified by appellant. The same holds true for appellant's improper taking of notice argument 
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(brief, pages 139 through 144) and the non-analogous art argument (brief, pages 147 through 149). 
Thus, the obviousness^ rejection is sustained. 

DECISION 

The decision of the exammer rejecting all of the claims on appeal under the written 
description and the enablement portions of the first paragraph of 35 U.S.C. § 1 12 is affirmed. The 
decision of the examiner rejecting claims 1 17 through 162, 165 through 190, 193 through 208, 210 
tiirough 217, 219 through 324, 341, 342, 344 through 386, 388 through 405 and 407 through 483 
under 35 U.S.C. § 103(a) is affirmed. 



^ Appellant's arguments (brief, pages 150 and 1 51) to flie contrary notwithstanding, the 
35 U.S.C. § 103 rejection and the 35 U.S.C. § 1 12 rejections are not "inconsistent" rejections. 
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No time period for taking any subsequent action in connection with this appeal may be 
extended under 37 CFR § 1.136(a). 

AFFIRMED 





W.HAIRSl 
Administrative Patent Judge 



^LEE E. BARRETT 

Administrative Patent Judge 




ANITA PELLMAN GROSS 
Administrative Patent Judge 
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GILBERT P. HYATT 

P. O. BOX 81230 

LAS VEGAS, NV 891 80 



Ex parte Hvatt . Decision on Reliearing, Appeal No. 2002-1518, 
in patent application Serial No. 08/461,567 
(PTO Bd. App. Nov. 24, 2003) (unpublished PTO decision) 



The opinion in support of the decision being entered today was not 
written for publication and is not binding precedent of the Board. 



Paper No* 58 



QNITED STATES PATENT AND TRADEMARK OFFICE 




BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 
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Ex parte GILBERT P. HYATT 



HEARD: APRIL 10, 2003 



Before HAIRSI^ON, BARRETT, and GROSS, Administrative Patent 
Judges . 

HAIRSTON, Administrative Patent Judge , 



In a decision dated May 30, 2003, the decision of the 
examiner rejecting all of the claims on appeal under the written 
description and the enablement portions of the first paragraph of 
35 U.S.C. § 112 was affirmed. In addition, the decision of the 
examiner rejecting nearly all of the claims on appeal under 
35 U.S.C. § 103(a) was affirmed. 

Appellant now argues (request, pages 1 through 9) that the 
Board misapprehended or overlooked the fact that Sections 2.4.4 
and 2.4.5 in the reply brief provided detailed disclosures of 
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temporal interpolation and spatial interpolation, respectively, 
that the geometric modules llOAand llOB (Figure lA) are taught 
as implemented with temporal interpolation and that the spacial 
modules llOE and llOF (Figure lA) . are taught as implemented with 
spatial interpolation* Appellant's arguments in the request and 
in the referenced sections of the reply 'brief to the . contrary 
notwithstanding, we still maintain that '"[n] one of the blocks 110 
in Figure lA, for example, is described in the disclosure as 
capable of performing interpolation" (decision, page 5) as set 
forth in the sequence of claimed steps. The referenced sections 
of the reply brief, (i.e., Sectionis 2.4,4 and 2.4.5) do not 
associate temporal interpolation with blocks llOA and 110B.in 
Figure lA, and do not associate spatial interpolation with blocks 
llOE and llOF in Figure lA. Although the disclosure mentions 
temporal interpolation and spatial interpolation, we still, agree 
with the examiner that the originally filed disclosure does not 
provide written description support for temporal interpolation 
and spatial interpolation as set forth in the sequence of steps 
in. claims 183, 187 and 280 (decision, pages 5 and 6> . 
Appellant's argument (request, page 3) that ^^an artisan would 
understand that the geometric modules (blocks llOA and llOB in 
Fig. lA) are taught as implemented with temporal interpolation 
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and the spatial modules (blocks llOE and llOF in Fig. lA) are 
taught as implemented with spatial interpolation in the 
^Experimental System'" is an untimely new argument. 

Apipellant's argument (request, page 9) that the Board 
overlooked the fact that there are several claims which do not 
even recite interpolation'' is also an untimely new argument. 

Appellant's arguments (request, pages 8 and 12) concerning 
substantial evidence" are not germane to the issues on appeal 
because substantial evidence" refers to the standard of review 
that the U.S. Court of Appeals for the Federal Circuit applies to 
the Board's factual findings, and not to the examiner's findings. 
In re Gartside . 203 F.3d 1305, 1315, 53 USPQ2d 1769, 1775 (Fed. 
Cir. 2.000) . . 

In view of the foregoing, we hereby decline appellant's 
request to change our decision concerning the affirmance of the 
lack of written description rejection. 

Appellant argues (request, pages 10 and 11) that the Board's 
holding of lack of enablement is inconsistent with the. holdings 
of several prior appeals. In view of our finding of a high level 
of skill in the art in other related appeals, we agree with the 
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appellant that our reasoning is in conflict with several\panel 
decisions. For this r.eason/ tha lack of enablement rejection of 
all of the claims on appeal is reversed. 

Turning lastly to appellant' $ arguments (request, pages 11 
through- 15) concerning the Board's affirmance of the obviousness 
rejection, we still, maintain that the examiner established a 
• prima facie case of obviousness (answer, pages 32 through 39) . 
Appellant's specific arguments (request, pages 12 and 13) 
concerning Marsh and Netravali were not made in the briefs, and 
are, therefore, considered to be untimely for inclusion in a 
request for rehearing. In response to appellant's argument 
(request, page 13) that the brief listed "individual claims and 
elements in those claims which distinguish over the references 
. . . , " we still maintain that ^Mt]he mere recitation of claim 
limitations without any comparison to the applied prior art is 
not a proper response to an obviousness rejection" (decision, 
page 8) . Even if we assume for the sake of argument that such a 
listing minimally qualifies as a patentability argument, the 
examiner responded to the listing in the brief, and appellant's 
challenge to the taking of Official Notice by bringing in the 
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temporal and spatial interpolation teachings in the reference to 
Taylor (answer, pages 34 and 104). The reply brief did not 
provide a response to the examiner's reliance on Taylor, and the 
impact the Official Notice had on other claims of record. 

Appellant's request for rehearing has been granted to the 
extent that our decision has been modified to reverse the lack of 
enablement rejection of aill of the claims on appeal. Our 
decision to affirm the lack of written description rejection and 
the obviousness rejection has not been modified. 
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No time period for taking any subsequent action in 
connection with this appeal may be extended under 37 CFR 
§ 1.136(a) . . 



REHEARING 
GRANTED- IN- PART 




KENNETH W. HAI^IST<)W 
Administrative Patent Judge 




BOARD OF PATENT 
APPEALS AND 
INTERFERENCES 



Administrative Patent Judge 




ANITA PELLMAN GROSS 
Administrative Patent Judge 



KWH/hh 
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GILBERT P. HYATT 

P.O. BOX 81230 

LAS VEGAS, NV 89180 



Ex parte Hyatt Decision on Appeal No. 2002-0652, 
in patent application Serial No. 08/465,072 
(PTO Bd. App. Jun. 30, 2003) (unpublished PTO decision) 



The opinion in support of the decision being entered today was not 
written for publication and is not binding precedent of the Board. 

Paper No, .56 

• UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



dUN 3 0.2003 

I^T.&m OFFICE 
g^^WPATENT APPEALS 



Ex parte GILBERT P. HYATT 



Appeal No. 2002-0652 
Application No. 08/465,072 



HEARD: October 22, 2002 



Before HAIRSTON/ BARRETT, and GROSS, Administrative Patent Judges . 
GROSS, Administrative Patent Judge . 



DECISION ON APPEAL 

This is a decision on appeal from the examiner's final ■ 
rejection of claims 98 through 102, 104 through 108, 115, 116, 
12 0 through 125, 131 through 141, 143 through 14 7, 154, 155, 161 
through 164, 170, 171, 175 through 195, 204 through 206, 211 
through 219, 227 through 254, 263 through 265, 273 through 278, 
286 through 288, 297 through 304, 307, 310, 311, 314, 317, 320, 
323, 324, 327, 330, 331, 334, 336 through 338, 341 through 346, 



For purposes of rendering a decision herein, Administrative Patent 
Judge Hairston has been substituted for Administrative Patent Judge Lall, who 
has retired since the date of the hearing. See Jn re Bose Corp,, 772 F.2d 
866, 227 USPQ 1 (Fed, Cir. 1985) and MPEP § 1203. See also Paper No. 47. 
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349, 351 through 353, "356 through 361, 364, 366 through 368, 371, 
374 through 377, 379, 382, 384, 389, 390, and 392 through 395. 

According to appellant (Brief , page 7) , " [t].he instant 
claims are directed to a display invention having novel 
processing including temporal interpolation, under samp ling, and 
spatial interpolation." Claims 105, 177, 190, and 191 are 
illustrative of the claimed invention, and they read as follows: 

105. A system comprising: 

a memory storing input image information; 

an undersampling circuit coupled to the memory and 
generating undersampled image information by undersampling the 
input image information stored in the memory; 

a spatial interpolation circuit coupled to the undersampling 
circuit and generating spatially interpolated image information 
in response to the undersampled image information generated by 
the undersampling circuit; and 

a temporal interpolation circuit coupled to the spatial 
interpolation circuit and generating temporally interpolated 
image information in response to the spatially interpolated image 
information generated by the spatial interpolation circuit. 

177. A process comprising the acts of: 

. storing in a first memory input image information; 

generating output spatially filtered image information in 
response to the input image information; 

inputting spatially filtered image information into a second 
memory in response to the. output spatially filtered image 
information, the second memory storing the spatially filtered 
image inf ormat ion ; 

generating undersampled image information by undersampling 
the spatially filtered image information; 
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generating spatially interpolated image information in 
response to the undersampled image information; 

generating temporally interpolated image information in 
response to the spatially interpolated image information; 

communicating output image information in response to the 
temporally interpolated image information; 

generating display image information in response to the 
temporally interpolated image information; and. 

displaying an image in response to the display image , 
information. 

190. A process comprising the acts of: 

storing in a first memory input image information; 

generating undersampled image information by undersampling 
the input image information; 

generating spatially interpolated image information in 
response to the undersampled image information; and 

generating temporally interpolated image information in 
response to the spatially interpolated image information. 

191. A process as set forth in claim 190, further comprising 
the act of: 

communicating output image information in response to the 
temporally interpolated image information. 

No prior art references of record have been relied upon by 
the examiner in rejecting the appealed claims. 

The examiner on page 5 of the Answer withdrew all rejections 
in this application except for the following: 

Claims 98 through 102, 104 through 108, 115, 116, 120 
through 125, 131 through 141, 143 through 147, 154, 155, 161 
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through 164; 170, 17i;'175 through 195, 204 through 206, 211 
through 219, 227 through 254,. 263 through 265, 273 through 278, 
286 through 288, 297 through 304, 307, 310, 311, 314, 317, 320, 
323, 324, 327, 330, 331, 334, 336 through 338, 341 through 346, 
349, 351 through 353, 356 through 361, 364, 366 through 368, 371, 
374 through 377, 379, 382, 384, 389, 390, and 392 through 395 
stand rejected under 35 U.S.C. § 112, first paragraph, as being 
based upon a lack of written description and also as being based 
on a lack of enabling disclosure.^ 

Reference is made to the Examiner's Answer (Paper No. 48, 
mailed September 24, 2001) for the examiner's complete reasoning 
in support of the rejections, and to appellant's Appeal Brief 
(Paper No. 41, filed June 30, 2000), Supplemental Appeal Brief 
(Paper No. 46, filed January 8, 2001), Errata to the Appeal Brief 
and Supplemental Appeal Brief (Paper No. 51, filed February 2, 
2001), and Reply Brief (Paper No. 52, filed November 26, 2001) 
for appellant's arguments thereagainst . 

OPINION 

As a preliminary matter, we note that appellant states on 
page ? of the Appeal Brief that the claims do not stand or fall 



We note that although the examiner includes claims 196 through 199, 
207 through 210, 255 through 258, 305, 318, 332, 335, 347, 350, 362, 365, 383, 
and 386 in the statement of the rejection, appellant states on pages 8-9 of 
the supplemental appeal brief that these claims are among those not appealed. 
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together. Appellant further states (id,) that the claims are 

separately argued. However, section 8.9 of the Supplemental 

Brief entitled "Separate Arguments for Separate Patentability of 

each Claim Regarding § 112-1, § 103, and Double Patenting" merely 

recites the claim limitations for each claim and concludes for 

each claim that "the § 112-1 rejections do not establish why the 

express disclosure of the limitations in this claim does not 

satisfy § 112-1 (see Sections 8.1-8.3 and particularly the TABLE 

OF TERMINOLOGY OCCURRENCES)," 37 C.F.R. § 1.192(c)(7) states: 

For each ground of rejection which appellant 
contests and which applies to a group of two or more 
claims, the Board shall select a single claim from the 
group and shall decide the appeal as to the ground of 
rejection on the basis of that claim alone unless a 
statement is included that the claims of the group do 
not stand or fall together and, in the argument under 
paragraph (c) (8) of this section, appellant explains 
why the claims of the group are believed to be 
separately patentable. Merely pointing out differences 
in what the claims cover is not an argument as to why 
the claims are separately patentable. (Emphasis ours) 

Thus, notwithstanding appellant's assertions to the contrary 
(Reply Brief, pages 1-4) , appellant has provided no separate 
arguments in accordance with 37 C.F.R. § 1.192(c) (7). 

The only place appellant separately treats any of the claims 
is in the Summary of the Supplemental Appeal Brief, wherein 
appellant reads claims 105, 177, 190, and 191 on the disclosure. 
Appellant argues (Reply Brief, pages 80-81) that the examiner 
misrepresents this reading of claims 105, 177, 190, and 191 on 
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the disclosure as evidence of meeting -3 5 U.S.C. § 112, first 

paragraph. 37 C.F.R. § 1 . 192 (c) (8) (i) states: 

(i) For each rejection under 3 5 U.S.C. § 112, 
first paragraph, the argument shall specify the errors 
in the rejection and how the first paragraph of 
35 U.S.C. § 112 is complied with, including, as 
appropriate, how the specification and drawings, if 
any, 

(A) Describe the subject matter defined by each of 
the rejected claims. 

Thus, the rule requires appellant to read the claims on the 

disclosure. Since the only place that appellant reads any claims 

on the disclosure is in the Summary of the Supplemental Appeal 

Brief, the examiner correctly took the reading of claims 105, 

177, 190, and 191 as specific arguments according to 3 7 C.F.R. 

§ 1.192(c) (7) and (c) (8) . We note that appellant does set forth 

a number of arguments regarding the product claims, treating all 

of the product claims as a single group. Accordingly, we shall 

decide the appeal on the basis of claims 105, 177, 190,, and 191, 

as well as claim 178 (as representative of the product claims) , 

with the remaining claims standing or falling therewith. 

We have carefully considered the claim's and the respective 

positions articulated by appellant and the examiner. As a 

consequence of our review, we will affirm the written description 

rejection of claims 98 through 102, 104 through 108, 115, 116, 

120 through 125, 131 through 141, 143 through 147, 154, 155, 161 

through 164, 170, 171, 175 through 195, 204 through 206, 211 
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through 219/ 22 7 through 254, 2 63 through 265, 273 through 278, 
286 through 288, 297 through 304, 307, 310, 311, 314, 317, 320, 
323, 324, 327, 330, 331, 334, 336 through 338, 341 through 346, 
349, 351 through 353, 356 through 361, 364, 366 through 368, 371, 
374 through 377, 379, 382, 384, 389, 390, and 392 through 395 and 
reverse the enablement rejection of the same claims. 

3 5 JJ.S.C. § 112, First Paragraph, Written Description Rejection 

According to the examiner (Answer, pages 11-12) : 

The specification is simply an amalgamation of 
permutations of possibilities of things that might be 
able to be performed without any details to indicate 
that Appellant actually had possession of any of the 
possible systems. Nowhere in the lengthy specification 
does Appellant actually describe a complete and 
functioning system that would correspond to the claimed 
subject matter. 

The examiner states (Answer, pages 12-13) that the claims are 
directed to combinations of " under sampl ing, " "temporal 
interpolation," "spatial interpolation," and "spatial filtering" 
of image information, all of which are mentioned throughout the 
specification. However, according to the examiner, "there is no 
disclosure of actually combining these disparate items into one 
complete integrated system as is now being claimed." Stated 
another way (Answer, page 15), "[w]hile many of the individually 
claimed terms do appear at various places in the original 
specification, these sections do not reasonably convey . to one 
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skilled in the relevant art that Appellant had possession of the 
claimed invention (specifically the claimed combination of 
elements) at the time the application was filed." The examiner 
concludes (Answer, page 16) that the "interconnections and 
interactions of the claimed components to perform the claimed 
functions in combination is lacking from Appellant's 
specification." 

, Appellant sets forth numerous general arguments not directed 
to any particular claims or claim elements. Basically, we are 
not persuaded by such general arguments about what the examiner 
should have done, about perceived, inconsistencies in the 
rejection, and boilerplate statements of the law. What is 
important is the merits of the particular written description and 
enablement rejections. Nonetheless, as the majority of all of 
the Briefs is directed to such generalities, we begin by 
addressing some of the most prevalent general arguments. Then we 
will address appellant's reading on the disclosure of the four 
claims reproduced supra. 

Appellant's General Arguxnents 

Appellant argues (Brief, page 10) that the rejections under 
35 U.S. C. § 112, first paragraph, are non-critical "technical'* 
rejections and are "clearly improper." However, section 112 is a 
statutory requirement of patentability which cannot be ignored. 
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Appellant contends (Brief, pages 11-14, and Reply Brief, 
pages 78-80 and 108-109) that the § 112 rejections are based on 
disclosed but unclaimed subject matter. Appellant refers to the 
examiner's discussion of terms such as "can.be" and "may be" in 
the disclosure. Appellant has taken this discussion out of 
context. The examiner merely points out such terms as. evidence 
that the disclosure is unclear as to how the elements actually 
are connected. 

Appellant (Brief, pages 14-16 and 23-26, and Reply Brief, 
pages 11-12 and 107-108) asserts that the examiner has not 
considered the disclosure as a whole, pointing to "the large 
number of recitations of the claim terminology in the 
specification" (Brief, page 15), Appellant (Brief, page 15, and 
Reply Brief, page 9) directs our attention to the Table of 
Terminology Occurrences. However, merely pointing to isolated 
words scattered throughout the specification does not describe 
the invention claimed as a combination of elements, functions, 
and interconnections, any more than a dictionary provides written 
description support for a book where words are used in 
combination to provide a certain meaning. That various words 
appear several times does not speak to how the elements are 
connected nor how they function together. 
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In a related argument, appellant insists (Brief, pages 56- 
58) that the examiner requires verbatim recitation of 

terminology, which is contrary to the law. Nevertheless, it is 
argued (Brief, page 56, and Reply Brief, pages 22-23) that "there 
is significant verbatim and literal claim terminology in the 
disclosure." The examiner does not require in haec verba 

(verbatim) support for the claimed subject matter at issue. The 
examiner properly requires appellant to show written description 
support for the claim limitation as a whole and not just for 
isolated words of the limitation spread out over the 
specification. 

Appellant argues (Supplemental Appeal Brief, pages 21-3 0, 
and Reply Brief, pages 6-7 and 83) that the examiner *s rejections 
are not supported by "substantial evidence." "Substantial 
evidence" is the standard of review that the U.S. Court of 
Appeals for the Federal Circuit applies to the Board's factual 
findings, see In re Gartside, 203 F,3d 13 05, 1315, 53 USPQ2d 

1769, 1775 (Fed. Cir. 2000), not to the Board's review of the 
examiner's findings, as argued by appellant. We review the 
examiner's findings based on the evidence in the examiner's 
rejection and appellant's arguments about the errors in the 
rejection as required by 37 C.F.R. § 1.192(c) (8) . However, we 
are not precluded from relying on other evidence from our own 
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review of the record since it is the facts in our decision that 
will be reviewed for "substantial evidence." 

Appellant (Reply Brief, pages 8-9 and 65-67) argues that the 
examiner's rejection does not construe the claims as required by 
Gechter v. Davidson, 116 F.3d 1454, 43 USPQ2d 1030 (Fed. Cir. 

1997) . The courts review an adverse decision of the Board, 35 
U.S.C. §§ 141 and 145, not the examiner's rejection. The central 
thrust of Gechter is that the Board must explain the basis for 

its rulings sufficiently to enable meaningful judicial review. 
See In re Hyatt, 211 F.3d 1367, 1371, 54 USPQ2d 1664, 1666 (Fed. 

Cir. 200 0) . Gechter does not require that claims always be 

construed. Express claim construction is only required where the 
scope and meaning of limitations are in question. It is 
unnecessary and impractical to expressly interpret every claim 
limitation in every claim when there is no question as to what is 
meant . The examiner did not err by giving the claim limitations 
their ordinary meaning and by not expressly construing each claim 
■limitation'. Moreover, . appellant merely alleges that the claims 
have to be construed without saying how the claim construction 
would affect the rejectipns. Clearly, this is a "boilerplate" 
procedural attack that is not tied to the actual rejections. 

Appellant concludes (Brief, pages 41-44) that the written 
description rejections do not establish a prima facie case, 

11 



Appeal No. 2002-0652 
Application Noi 08/465,072 

because the 'examiner has provided no proper explanation or 
reasoning regarding the adequacy of the disclosure, and the 
rejections "appear to be objections to the form and style of the 
disclosure", rather than the content. Appellant has ignored the 
examiner's clear explanation on pages 8-16 of the Answer of how 
the disclosure is broken up into numerous sections, each related 
to a portion of the invention, with no teachings as to how the 
various portions are connected to each other and function in 
response to one another, as recited in the claims. Further, the 
examiner describes on pages 16-21 of the Answer the lack of any 
disclosure of the claimed products and the steps of making them, 
as recited in the claims. Therefore, the examiner has provided 
reasoning regarding the adequacy of the disclosure. 

Appellant states (Brief, pages 16-17) that the disclosure is 
"legally correct and presumptively valid, " since the examiner has 
failed to present objective reasons to overcome the presumption . 
The examiner has presented a clear explanation as to what claim 
limitations he finds to be lacking from the , disclosure , The 
written description rejection under 35 U.S. C. § 112, first 
paragraph, is used to reject when a claim is amended to recite 
elements thought to be without support in the original 
disclosure. See In re Rasmussen, 650 F.2d 1212, 1214-15, 211 

USPQ 323, 326 (CCPA 1981) . The test for written description is 
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summarized in Purdue Pharma,L,P. v. Faulding- Inc., 230 F.3d 1320, 

1323, 56 USPQ2d 1481, 1483 (Fed. Cir. 2000): 

In order to satisfy the written description 
requirement, the disclosure as originally filed does 
not have to provide in haec verba support for the 
claimed subject matter at issue. See Fujikawa v. 
Wattanasin, 93 F.3d 1559, 1570, 39 USPQ2d 1895, 1904 
(Fed. Cir. 1996) , Nonetheless, the disclosure "must 
... convey with reasonable clarity to those skilled in 
the art that , . . [the inventor] was in possession of 
the invention." Vas-Cath Inc. v. Mahurkar, 935 F.2d 
1555, 1563-64, 19 USPQ2d 1111, 1117 (Fed. Cir. 1991) . 
Put another way, one skilled in the art, reading the 
. original disclosure, must "immediately discern the 
limitation at issue" in the claims. Naldemar Link GmbH 
& Co. V. Osteonics Corp., 32 F.3d 556, 558, 31 USPQ2d 
1855, 1857 (Fed, Cir. 1994) . That inquiry is a factual 
one and must be assessed on a case-by-case basis. See 
Vas-Cath, 935 F.2d at 1561, 19 USPQ2d at 1116 
("Precisely how close the original description must 
come to comply with the description requirement of 
§ 112 must be determined on a case-by-case basis."). 

Because the sufficiency of the written description is evaluated 

by one of ordinary skill in the art, details that would be known 

by the skilled artisan, need not be included in a patent 

specification. See Hyatt v. Boone, 146 F.3d 1348, 1353, 47 USPQ2d 

1128, 1131 (Fed. Cir. 1998) . However, when an explicit limitation 
in a claim is not present in the written description, the burden 
is on the applicant to show that a person of ordinary skill in the 
art would have understood that the description necessarily 
includes that limitation. Cf. Id. at 1354-55, 47 USPQ2d at 1132 

("Thus, the written description must include all of the 
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limitations 'of the interference count., or the applicant must show 
that any absent text is necessarily comprehended in the 
description provided and would have been so understood at the 
time the patent application was filed." (Emphasis added.)). "One 
shows that one is 'in possession' of the invention by describing 

the invention f with all of its claimed limitations, not that 

which makes it obvious." Lockwood v. American Airlines Inc., 

107* F. 3d 1565, 1572, .41 USPQ2d 1961, 1966 (Fed. Cir, 1997). The 
written description requirement . is not satisfied if the disclosure 
would lead one to speculate as to "modifications that the inventor 
might have envisioned, but failed to disclose." Id. 

The U.S. Patent and Trademark Office- (USPTO) bears the 
initial burden of presenting a prima facie case of 

unpatentability. The burden regarding the written description 
requirement is described in In re Alton, 76 F.3d 1168, 1175, 

37 USPQ2d 1578, 1583 (Fed. Cir. 1996) : 

• Insofar as the written description requirement is 
concerned, that burden is discharged by "presenting 
evidence or reasons why persons skilled in the art 
would not recognize in the disclosure a description of 
the invention defined by the claims," Wertheim, 541 
F.2d at 263, 191 USPQ at 97. Thus, the burden placed 
on the examiner varies, depending upon what the 
-applicant claims. If the applicant claims embodiments 
of the invention that are completely outside the scope 
of the specification, then the examiner or Board need 
only establish this fact to make out a prima facie 
case. Id. at 263-64, 191 USPQ at 97. If, on the other 
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hand, the specification contains a description of the 
claimed invention, albeit not in ipsis verbis (in the 
identical words) , then the examiner or Board, in order 
to meet the burden of proof, must provide reasons why 
one of ordina2ry skill in the art would not consider the 
description sufficient. Id. at 264, 191 USPQ at 98. 
Once the examiner or Board carries the burden of making 
out a prima facie case of unpatentability, "the burden 
of coming forward with evidence or argument shifts to 
the applicant." Oetiker, 9.77 F.2d at 1445, 24 USPQ2d 
at 1444. 

The burden of establishing a prima facie case should consider 

that it is extremely difficult to prove that there is no written 
description support for claim limitations (i.e., to prove' a 
negative) , especially where, as here, the disclosure includes 576 
pages of specification and 66 pages of drawing figures, whereas, 
it is trivial for appellant, who drafted both the specification 
and claims, to point out support for the elements, steps, and 
interconnections recited in the claims. 

Appellant argues (Reply Brief, pages 84-90) that the 
examiner "is attempting to recast written description to require 
more details than required to meet the enablement requirement" 
(Id. at 84) . Appellant quotes the PTO Guidelines for the written 

description requirement that "each claim limitation must be 
expressly, implicitly, or inherently supported in the originally 
filed disclosure," emphasizing the phrase "each claim 
limitation." Appellant goes on to explain that the requirement 
is satisfied because the claim limitations are recited verbatim 
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or near verbatim in "the disclosure. The claim limitations 

referenced by appellant are the individual elements. However/ 
the claimed interconnections, established by the "in response to" 
language, are claim limitations as well, and appellant appears to 
disregard these interconnections as claim limitations. 

On pages 15-16 of the Supplemental Appeal Brief and 12-16 of 
the Reply Brief, appellant argues that the examiner disregards 
the reduced- to -practice "Experimental System, " Further, 
appellant asserts (Repily Brief, pages 16-32) that the disclosure 
provides legal "examples" of computer programs for many of the 
claim limitations. On pages 23-60. of the Reply Brief, appellant 
argues that the reduced-to-practice computer programs provide 
working examples of various claimed elements such as temporal 
interpolation (referring to specification pages 248-292, 435-438, 
and 567-574) , spatial interpolation (referring to specification 
pages 31-37, 146-150, 164-168, 240-373, and 503-574), 
undersampling (referring to specification pages 53, 57, 90, and 
378)', and filtering (referring to specification pages 29, 33, 64, 
69, and 169) . The rejection states (Answer, page 13) that 
"[w]hile there may be mentions of these various elements (or 
processes) scattered throughout the specification, there is no 
disclosure of actually combining these disparate items into. one 
complete integrated system as is now being claimed." Appellant's 
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arguments do not address the lack of interconnections, but rather 
focus on individual elements. Furthermore, the disparate pages 
referenced by appellant in pointing to the support for the 
various elements evidence that the disclosure fails to tie all 
the elements together in the manner claimed. 

Appellant argues (Reply Brief, pages 67-77) that the 
examiner has misrepresented the disclosure, disregarding elements 
that are relevant to the claimed interconnections. Appellant 
reproduces portions of the disclosure to support this position. 
However, the reproduced sections do not indicate exactly how the 
various claimed elements are interconnected. 

Appellant contends (Reply Brief, pages 90-97 and 106) that 
the examiner ^s written description rejection is really an 
enablement issue as the interconnections deal with how to make 
the invention. The claim language "in response to" establishes 
certain interconnections between the claimed elements, and those 
interconnections need support in the disclosure. If the elements 
are disclosed, but with no particular configuration, or in a . 
different configuration than what is claimed, then there is no 
written description. There may be an enablement issue as well, 
but the examiner is correct in rejecting the claims under the 
written description portion of § 112, first paragraph. 
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Appellant ' s arguments specific to claims 105, 177. 190, and 191 

We first note that appellant points to several pages 
scattered throughout the 576 page specification to show support 
for the four claims. Appellant also directs our attention to 
numerous drawings for the various claim limitations, rather than 
a single drawing that- shows all of the limitations. Although 
there is no requirement that a claim be limited to a single 
drawing, the court has said "one skilled in the art, reading the 
original specification, must "immediately discern the limitation 
at issue" in the claims. Waldemar Link GmbH & Co. v^. Osteoxxlcs 

Corp., 32 F.3d 556, 558, 31 USPQ2d 1.855, 1857 (Fed. Cir. 1994). 

When sev.eral elements are claimed with interconnections 
therebetween, clearly the most straightforward way to immediately 
discern the limitations would be for them to be shown in a single 
drawing, or a couple of drawings where the relationship between 
them is clearly indicated. With that said, we now turn to 
appellant's reading of the claims. 

Claim 105 recites (1) a memory storing input image 
information, (2) (a) an undersampling circuit (b) coupled to the 
memory, (3) (a) a spatial interpolation circuit (b) coupled to the 
undersampling circuit and generating information in response to 
the undersampled image information, and (4) (a) a temporal 
interpolation circuit (b) coupled to the spatial interpolation 
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circuit and generating information in response to the spatially 
interpolated image information. Claim 190 is a process which 
parallels claim 105, reciting (1) storing input image information 
in a memory, (2) (a) undersampling (b,) the input image 
information, (3) (a) generating spatially interpolated image 
information (b) in response to the undersampled image 
information, and (4) (a) generating temporally interpolated image 
information (b) in response to the spatially interpolated image 
information. 

Appellant directs us, for example, to image memory 111(c) 
(which is part of the geometric module llOA) of Figure IC, image 
memory 120D of Figure IH, or image memory 131D of Figure IJ for 
the claimed memory. Therefore, we find support for the image 
memory of claim 105 and the step of storing in the image memory 
of claim 190, 

The undersampling circuit and corresponding process step, 
according to appellant, is also part of the geometric module 
llOA, The portions of the specification referenced by appellant 
explain that spatial compression and decompression can be 
performed by undersampling an input array in the input memory. 
Therefore, the step of undersampling the input image information 
of claim 190 and the coupling to the image memory of claim 105 
appears to be supported by the disclosure. No undersampling 
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circuit is shown in any of the drawings nor do any of the 
referenced portions of the disclosure clearly indicate what 
elements correspond to the undersampling circuit. Nonetheless, 
the discussion on pages 102-105 of undersampling in conjunction 
with compression is in the section of the specification entitled 
"Geometric Processor." Thus, the undersampling circuit would 
appear to be within the geometric module, as asserted by 
appellant . 

Appellant points to spatial module llOE in Figure lA for the 
spatial interpolation circuit and step of generating spatially 
interpolated information. Spatial module llOE follows the 
geometric module, and thus would appear to function "in response 
to" the undersampling circuit which is within the geometric 
module. However, many of the portions of the specification 
referenced by appellant for a discussion of interpolation are 
under the heading of "Geometric Processor," Thus, it is unclear 
if the spatial interpolation circuit is "coupled to the 
undersampling circuit" and functions "in response to the 
undersampled image information" and whether the spatial 
interpolation step is "in response to the undersampled image 
information. " 

Last, for temporal interpolation, appellant directs us, for 
example, to both element 11 OA and also element llOR in Figure. lA. 
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None of the drawings explicitly show a temporal interpolation 
circuit. Although line llOH in Figure lA could be considered to 
take the image information generated by the spacial module for 
further processing by the geometric module llOA, it is unclear 
how element 11 OR would act "in response to" the image information 
output by the spacial module. Furthermore, none of the blocks 
110 in Figure llOA, for example, is described in the disclosure 
as capable of performing interpolation. The. disclosure does 
define temporal interpolation as generating initial conditions 
for each field (see page 248 and 258) , distinguishes between 
temporal and spatial interpolation (see page 248) , and describes 
an interpolation routine (see pages 269-278 and 281-282), but 
does not support a temporal interpolation circuit functioning in 
response to spatially interpolated image information or a 
temporal interpolation step in response to spatially interpolated 
image information. Accordingly, we agree with the examiner that 
the disclosure lacks written description support for claims 105 
and 190, 

Claim 191 adds a step to the end of the process of claim 
191. As we found no written description support for claim 190, 
we likewise find no such support for claim 191.. Similarly, claim 
177 is similar to claim 190 except that it includes further steps 
between the step of storing input image information and the step 
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of generating undersampled image information and also adds steps 
following the step of generating temporally interpolated image 
information. As we found no written description support for 
claim 190, we also find no such support for claim 177. 
Consequently, the lack of written description rejection of claims 
105, 177, 190, and 191 is sustained. Claims 178-189, 192, 195, 
206, 213, 216, 219, 229, 232, 235, 237-248, 251, 254, 265, 275, 
278, 285, 288, 303, 304, 307, 310, 311, 314, 317, 320, 323, 324, 
327, 330, 331, 334, 336 through 338,- 341 through 346, 349, 351 
through 353, 356 through 361, 364, 366 through 368, 371, 374 
through 377, 379, 382, 384, 389, 390, and 393 through 395, the 
"product claims," are dealt with below. The lack of written 
description rejection of the remainder of the. claims on appeal is 
sustained because appellant has not demonstrated how these claims 
have such support in the disclosure. 

Appellant's arguments as to the product claims ^ 

■ The examiner finds no written description support for the 
"making a product" limitations (Answer, pages 16-21) . An 
exemplary "making a product" limitation is claim 178: "A process 

^ As indicated supra , the product claims are claims 178-189, 192, 195, 
206, 213, 216, 219, 229, 232, 235, 237-248, 251, 254, 265, 275, 278, 285, 288, 
303, 304, 307, 310, 311, 314, 317, 320, 323, 324, 327, 330, 331, 334, 336 
through 338, 341 through 346, 349, 351 through 353, 356 through 361, 364, 366 
through 368, 371, 374 through 377, 379, 382, 384, 389, 390, and 393 through 
395 . 
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as set forth in claim 177, further comprising the act of: making 
a product in response to the temporally interpolated image 
information." The examiner explains (Answer, page 18) that there 
is no disclosure of "what the products are, how they are made, 
and how such product claims should be interpreted." The examiner 
continues that " [p] articularly, there is no description of making 
the claimed 'products' in response to the limitations of other 
claims . " 

The step of "making a product" is an additional step (as 
indicated by the limitations "further comprising" and "in 
response to") . Thus, the product is not the end result of the 
process, but is the result of some additional "making" step. The 
specification does not describe the "product" that is made or the 
additional "making step." Certainly, the specification does not 
describe making anything tangible in the way of hardware. There 
is no reason why appellant cannot specifically describe and name 
what is being made instead of using the generic term "product." 
The descriptions of "products" in the specification have' nothing 
to do with the claimed products, but. deal with such things as the 
result of a multiplication operation. Although the disclosure 
describes hardware (computers, memory chips, etc) which are 
products, this hardware does not fit the claimed product which is 
made in response to information. Appellant does not inform us 
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what he means by the . "product " or "making" step; instead, he 
leaves it for us to guess at what is intended. While in some 
cases examiners may guess at what is meant by "products," the 
disclosure should speak for itself. Thus, there is a prima facie 

case of lack of written description. 

Appellant (Reply Brief, pages 99-104) points to particular 
occurrences in the specification of terminology, such as "oil," 
"mineral," and "vehicle" as support for the claimed oil, mineral, 
and vehicle products. The skilled artisan would consider an oil 
product to refer to something produced from oil and a vehicle 
product to refer to something produced by a vehicle. The 
referenced portions, though, merely state that the invention may 
be used by companies involved in fields dealing with oil and 
minerals or as a display for a vehicle; they do not clearly 
define, for example, an "oil product," a "mineral product," or a 
"vehicle product." Thus, the referenced portions of the 
disclosure do not answer the question as to what the various 
products are. Further, the cited portions of the specification 
provide no indication as to what the additional "making steps" 
would be. 

Appellant argues (Brief, pages 26-30, and Reply Brief, pages 
60-61) that the § 112, first paragraph, rejections regarding 
product terminology are improper because 35 U.S.C. § 271(g) 
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expressly provides protection of a "product" made by the claimed 
process and covers "products" even without reciting "product" 
terminology. 

Section 271(g) excludes others from using or selling 
throughout the United States, or importing into the United 
States, products made by a patented process. The "products" in 
§ 271(g) refer to the clearly identified end products of a 
manufacturing process, such as a particular chemical produced by 
a chemical process. That is., the patent claims would recite a 
process for making a specific named machine, manufacture, or 
composition of matter and would. not just recite a "product" 
without saying what it is. Section 271(g) does not answer the 
question of where the present specification describes what the 
product is or where it describes, making the undescribed product 
as an additional step after the end of the process. The "making 
a product" claims do not recite that the product is what is made 
by the process of the independent claim as argued by appellant. 
The issue is not whether the term "product" is found somewhere in 
the patent statute, or whether the result of a process is always ' 
a "product," but whether there is written description support for 
the additional step of "making a product," in particular, for 
what the "product" is, and how it is "made," If appellant is 
somehow arguing that § 271(g) allows claims using the generic 
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term "product" without disclosing what the product is or how it 
is made, this is error. Section 271(g) is an infringement 
provision and has nothing to do with claiming. 

Appellant argues (Brief , page 30) that the § 112, first 
paragraph, rejections, regarding product terminology are in 
conflict with the law of the Court of Customs and Patent Appeals 
(CCPA) and, hence, the Federal Circuit, which states that an 
invention can be claimed both as a "process" and a "product," so 
it is clearly permitted to claim both the process and the further 
act of making a product in response to the process or as a step 
in the process . 

This argument simply does not address the rejection. The 
"making a product" claims do not recite that the product is what 
is made by the process of the independent claim, but recite a 
product made by an additional step, where there is no written 
description of the "product" or the step of "making." Appellant 
has not identified what he means by the product. Furthermore, it 
is not just what appellant intends, but what the disclosure 
objectively teaches one of ordinary skill in the art. 

Appellant argues (Brief, pages 29-30) that products include 
"machines" and "manufactures" and that clearly the discloseii 
apparatuses constitute "machines" and "manufacture" and, hence, 
products. It is also argued that the disclosed signals 



26 



Appeal No. 2002-0652 
Application No. 08/465,072 



constitute '^manufactures" (and hence "products") because the 
signals are physical things made by the disclosed circuits. 

The three product classes of statutory subject matter under 
35 U.S. C, § 101 (machine, manufacture, and composition of matter) 
have traditionally required physical structure or matter. While 
the specification discloses things, such as computers, memory 
chips, wires, etc., which are products, the claim language does 
not read on these things. No tangible physical structure is made 
in response to information as recited in the claims. We also 
disagree with the argument that "signals" are a "manufacture" and 
hence a product. A signal, while physical in the sense that it 
can be measured, does not have a tangible physical structure and 
does not fall within any of the statutory categories. See In re 

Bonczyk, No. 01-1061 (Fed. Cir. May 11, 2001) (unpublished) 

("fabricated energy structure" does not correspond to any 
statutory category of subject matter and it is unnecessary to 
reach the alternate ground of affirmance that the subject matter 
lacks practical utility) . A "composition of matter" "covers all 
compositions of two or more substances and includes all composite 
articles, whether they be results of chemical union, or of 
mechanical mixture, or whether they be gases, fluids, powders or 
solids." Shell Development Co. v. Watson, 149 F. Supp. 279, 280, 

113 USPQ 265, 266 (D.D.C. 1957), aff'd, 252 F.2d 861, 116 USPQ 
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428 (D.C. Cir. 1958). * A signal is not matter/ but is a form of 
energy, and therefore is not a composition of matter or product, 

"The term machine includes every mechanical device or 
combination of mechanical powers and. devices to perform some 
function and produce a certain effect or result." Corning v. 

Burden, 56 U.S. (15 How.) 252, 267 (1854); see also Burr v. 

Duryee, 68 U.S. (1 Wall.) 531, 570 (1863) (a machine is a 

concrete thing, consisting of parts or of certain devices and 
combinations of devices) . A modern definition of machine no 
doubt includes electronic devices which perform functions. 
Indeed, devices such as flip-flops and computers are referred to 
in computer science as sequential machines. A signal, while 
physical, has no concrete tangible physical structure, and does 
not itself perform any useful, concrete and tangible result; 
thus, a signal does not fit within the definition of a machine 
(or product) . 

The Supreme Court has read the term "manufacture" in 
accordance with its dictionary definition to mean "the production 
of articles for use from raw or prepared materials by giving to 
these materials new forms, qualities, properties, or 
combinations, whether by hand-labor or by machinery." Diamond v. 

Chakrabarty, 447 U.S. at 308, 206 USPQ at 196-97 (quoting 

American Fruit Growers, Inc. v. Brogdex Co., 283 U.S. 1, 11, 
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8 USPQ 131, '133 (1931)'/ which, in turn, quotes the Century 

Dictionary) . Other courts have applied similar definitions. See 

American Disappearing Bed Co. v. Arnaelsteen, 182 F. 324, 325 

(9th Cir. 1910), cert, denied, 220 U.S. 622 (1911). These 

definitions require physical substance, which a signal does not 
have. Accordingly, we conclude that a signal is not a product* 

Appellant argues (Brief, pages 30-31) that claims reciting 
"making a product" have already been issued in ancestor Patent 
No. 5,584,032, that the claims in that patent have a presumption 
of validity, and since the present disclosure is the same as the 
disclosure in that patent, it must be accepted that there is 
written description for the terminology in this application. 
Likewise, appellant argues (Supplemental Appeal Brief, pages 17- 
18, and Reply Brief, pages 61-65, 97-98, and 105) that the 
examiner admitted in copending applications that "such product - 
related terminology was obvipus in view of the prior art without 
the benefit of the instant disclosure", and, therefore, "cannot 
now contend that such product -related claim limitations are 
insufficiently disclosed" (Reply Brief, page 65) . 

That other patents have been issued with similar language 
does not mean that that language is correct and does not control 
the. outcome of this case. See In re Riddle, 438 F. 2d 618, 620, 
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169 USPQ 45/ 47 (CCPA 1971) ("two wrongs cannot make a right"). . 
The same applies to an examiner's actions in other cases. 

Appellant contends (Brief, pages 31-37) that the disclosure 
recites ample product related terminology, such as "constructed, " 
"manufactured," "implemented," "interconnected," etc. These 
terms deal with the apparatus and have not been shown to be 
relevant to the claimed process limitation of "making a- product . " 

Appellant argues (Brief,, pages 37-41) that the claimed 
products have antecedent basis in the ancestor patents that are 
incorporated-by-ref erence . Again, appellant points to no 
specific portion that discloses the claimed products and the 
steps of making them, as recited in the various claims. 
Consequently, the lack of written description rejection of the 
product claims, claims 178-189, 192, 195, 206, 213, 216, 219, 
229, 232, 235, 237-248, 251, 254, 265, 275, 278, 285, 288, 303, 
304, 307, 310, 311, 314, 317, 320, 323, 324, 327, 330, 331, 334, 
336 through 338, 341 through 346, 349, 351 through 353, 356 
through 361, 364, 366 through 368, 371, 374. through 377, 379, 
3 82, 3 84, 389, 390, and 3 93 through 3 95, is sustained. 

35 U.S.C. § 112 r First Paragraph, Enablement Rejection 

The examiner is of the opinion (Answer, pages 21-22) that 
the claims on appeal are directed to subject matter that was not 
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described in the specification in such a way as to enable one 

skilled in the art to make and/or use the invention without undue 

experimentation. The examiner asserts (Answer, page 24) that 

appellant has presented a^ non- enabling disclosure because the 

various elements discussed in the disclosure are not discussed 

together in "any single embodiment of the specification or shown 

in any Figure." The examiner further explains (Answer, page 24) : 

The rejected claims are directed to systems with 
individual elements that operate together (as an 
example, see claim 105 . . .) , This is shown by the 
claim recitations directed to interconnections and 
interrelations between the claimed elements . . . that 
is not supported or described in the originally filed 
specification. The specification does not contain any 
disclosure directed to the combination of elements > 
represented by these claimed interconnections and 
interrelations. The original specif ication does not 
disclose or enable the complete systems that are now 
being claimed. . . - The specification, at best, 
simply mentions some of the claimed words (or 
variations thereof) without providing any actual 
disclosure as to how the elements are to be constructed 
or how the elements are to be used or how they 
function, in combination with one another or 
individually - 

In other words, "[t]he interconnections and interactions of the 
claimed components to perform the claimed functions in 
combination is lacking from Appellant * s specification" (Answer, 
page 25) . 

"The test of enablement is whether one reasonably skilled in 
the art could make or use the invention from the disclosures in 
the patent coupled with information known in the art without 
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undue experimentation." United States v. Telectronics r Inc., 

857 F.2d 778, 785, 8 USPQ2d 1217, 1223 (Fed. Cir. 1988). The 
factors to be considered in determining whether a disclosure 
would require "undue experimentation" are summarized in In re 

Wands, 858 F,2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. -1988), 

The Wands factors "are illustrative, not mandatory. What is 

relevant depends on the facts," Amgen^ Inc. v. Chugai Phana. 

Co., Ltd., 927 F.2d 1200, 1213, 18 USPQ2d 1016, 1027 (Fed, Cir. 

1991) . The enablement requirement is separate and distinct from 
the written description requirement of § 112, first paragraph. 

See Vas-Cath, Inc. v. Mahurkar, 935 F,2d at 1563, 19 USPQ2d at 

1117. A specification may enable one skilled in the art to make 
and use an invention and yet still not describe it. Id. at 1561, 

19 USPQ2d at 1115. 

It appears that the examiner's position is that since there 
is no written description of certain limitations, one of ordinary 
skill in the art would not be enabled to make those limitations 
without undue experimentation. This does not fit the test for 
enablement. While we agree with the written description 
rejections, the fact that limitations are not described does not 
establish that it would take undue experimentation for one of 
ordinary skill in the art to make what is claimed. The level of 
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skill in the pertinent arts of computers, memory architecture, 
and computer programs was high. Although the Wands factors are 

only for guidance, the examiner has not provided any explanation 
of why one of ordinary skill could not make the broadly claimed 
subject matter without undue experimentation. We conclude that 
the examiner has failed to make out a prima facie case of lack of 

enablement, not that the claimed subject matter is enabled. The 
enablement rejection of claims 98 through 102, 104 through 108, 
115, 116, 120 through 125, 131 through 141, 143 through 147, 154, 
155, 161 through 164, 170, 171, 175 through 195, 204 through 206, 
211 through 219, 227 through 254, 263 through 265, 273 through 
278, 286 through 288, 297 through 304, 307, 310, 311, 314, 317, 
320, .323, 324, 327, 330, 331, 334, 336 through 338, 341 through 
346, 349, 351 through 353, 356 through 361, 364, 366 through 368, 
371, 374 through 377, 379, 382, 384, 389, 390, and 392 through 
395 is reversed. 

CONCLUSION 

The decision of the examiner rejecting claims 98 through 
102, 104 through 108, 115, 116, 120 through 125, 131 through 141, 
143 through 147, 154, 155, 161 through 164, 170, 171, 175 through 
195, 204 through 206, 211 through 219, 227 through 254, 263 
through 265, 273 through 278, 286 through 288, 297 through 304, 
307, 310, 311, 314, 317, 320, 323, 324, 327, 330, 331, 334, 336 
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through 33 8", 341 through 346, 349, 351 through 353, 3 56 through 
361, 364, 366 through 368, 371, 374 through 377, 379, 382, 384, 
389, 390, and 392 through 395 under 35 U.S. C. § 112, first 
paragraph, is affirmed as. to the written description rejection 
and reversed as to the enablement rejection. 

No time period for taking any subsequent action in 
connection with this appeal may be extended under 37 C.F.R. 
§ 1 . 136 (a) . 

AFFIRMED 




KENNETHrlW. HAIRSTC 
Administrative Patent Judge 



LEE E.. BARRETT. 
Administrative Patent Judge 

ANITA PELLMAN GROSS 
Administrative Patent Judge 
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(PTO Bd. App, Sep. 30, 2003) (unpublished PTO decision) 



The opinion in support of the decision being entered todav was not 
written for publication and is mL binding precedent of the BoLd 
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HEARD: October. 22, 2002 



Before HAIRSTON, BARRETT, and GROSS, Acbninistratxve Patent Judges. 
GROSS, Administrative Patent Judge. 



SEQXJE8T FOR REHEARING 

In a decision dated June 30, 2003, the decision of the 
examiner rejecting all of the claims on appeal under the written 
description portion of the first paragraph of 35 U.S.C. § 112 was 
affirmed. 

Appellant's arguments (Request, pages 1-9) withrespect to 
the. claimed temporal interpolation, spatial interpolation, 
undersampling and spatial interpolation responsiveness, 
interaction between temporal and spatial interpolation, and 
making a product steps have been reviewed but have been found to 
be new and/or inconsistent with the Briefs on appeal. As such 
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they are untimely, and will not be considered, since such 
arguments should have been originally made in the Briefs on 
appeal, A. Request, for Rehearing is not the proper vehicle to 
present such a showing for the first time. 

Specifically, in appellant's reading of claims 105, 177, 
190, and 191 on the disclosure, in the Supplemental Appeal Brief, 
appellant pointed to elements llOA and llOR for temporal 
-interpolation and to element llOE for spatial interpolation. 
Now, in the. Request (pages 1-8), appellant asserts that spatial 
interpolation is implemented in llOE-llOG and llOR. The two 
readings on the disclosure are inconsistent. 

In addition, nowhere in the Briefs did appellant explain 
that spatial interpolation is "implemented in both the "spatial 
module" llOE-llOG (the spatial post processor) and in the 
"supervisory processor" llOR . . . (the spatial ESSP^oc^ssor) , " 
as now indicated on page 1 of the Request. Therefore all 
arguments directed to preprocessors versus postprocessors (i.e.. 
Request, pages 1-8) are considered to be new and untimely. 
Similarly, appellant's arguments (Request, pages 8-9) directed to 
the product steps are different from those in the Briefs and, 
therefore, are new and untimely. 
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Appellant's argument (Request, page 10) that the examiner 
never explained what claim interconnections and interrelations 
form the basis of the written description rejection is without 
merit. The rejection specifically noted four claim limitations 
(undersampling, temporal interpolation, spatial interpolation, 
and spatial filtering) and stated that interconnections and 
interrelationships between those claimed elements lacked written 
description support in the disclosure. Appellant was clearly 
notified in the final rejection of the limitations that the 
examiner found to be without written description and, thus, there 
is no reason why the arguments now presented could not have been 
presented in the Appeal Brief, Supplemental Appeal Brief, or 
Reply Brief. ^ 

Appellant's request (Request, pages 10-13) to denominate the 
rejection as a new ground of rejection under 37 C.F.R. § 1.196(b) 
because the decision relied on a different thrust or rationale to 
support the rejection is not well-taken. The rationale in our 
decision is the same as the examiner's, that the claimed 



We note that appellant is an experienced pro se applicant and a 
registered patent agent who has prosecuted many patent applications (including 
appeals to the Board, the Court of Customs and Patent Appeals, and the O.S. 
Court of Appeals for the Federal Circuit) for over 30 years and who should be 
familiar with how to write an appeal brief. 
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interconnections and interrelations are lacking from the written 
description. 

Appellant argues (Request, page 13) that the Board should 
denominate the decision 'as a new ground of rejection because 
appellant was not given a fair opportunity to meet the objections 
with evidence and argument . The examiner, however, made his 
position clear in the final rejection. Appellant had ample 
opportunity to particularly point out support for the specific 
claim limitations. 

Appellant urges (Request, page 13) that denomination of the 
rejection as a new ground is necessary because he is unable to 
refile. However, appellant was clearly notified in the final 
rejection of the limitations that the examiner found to be 
without written description. Appellant, thus, had the 
opportunity to respond in full to the rejection and failed to 
avail himself of it. Therefore, we refuse to denominate the 
rejection as a new ground under 37 C.F.R. § 1.196(b). 

Appellant's request for rehearing has been granted to the 
extent that our decision has been reconsidered, but such request 
is denied with respect to making any modifications to the 
decision. 
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No time period for taking any subsequent action in 
connection with this appeal may be extended under .37 C.F.R. 
§ 1. 136(a) . 



PEHEARING 
DENIED 




Administrative Patent Judge 




BOARD OF PATENT 
APPEALS 
AND 

INTERFERENCES 



Administrative Patent Judge 




ANITA PELLMAN GROSS 
Administrative Patent Judge 
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in patent application Serial No. 08/471,633 
(PTO Bd. App. Oct. 24, 2003) (unpublished PTO decision) 




The opinion in support' of the decision being entered today was not 
written for publication and is not binding precedent of the. Board. 

Paper No. 51 
UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT AFP 
AND INTERFERENCES 

Ex parte GILBERT P. HYATT 

Appeal No. 2002-0623 
Applicatioia No. 08/471,633 

HEARD: JULY 17, 2003 

Before HAIRSTON, BARRETT, and GROSS, Administrative Patent 
Judges . . . 

HAIRSTON, Administrative Patent Judge . 

DECISION ON- APPEAL 

This an appeal from the final rejection of claims 98 through 
174 and. 302 through 475. 

According to the appellant (brief, page 7), ''[t]he instant 
claims are directed to an image information wrap-around 
invention/' 
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Claim 118 is illustrative, of the claimed invention, and it 



reads as follows: 



118. A system comprising: 



a two dimensional memory storing image information, a 
two dimensional portion of the two dimensional memory having 
two dimensional portion boundaries; 

a vector circuit generating prior vector information 
defining a prior position in the two dimensional memory; 

a vector change circuit generating . delta vector 
information defining a next position in the two dimensional 
memory relative to the prior position in the two dimensional 
memory in response to the prior vector information; 

a testing circuit generating wrap around information if 
the next position exceeds at least one of the two 
dimensional portion boundaries; and 

. a wrap around circuit generating next vector 
information wrapped around the exceeded two dimensional - 
portion boundary in response to the wrap around information 
and in response to the delta vector information. 

The references relied on by the examiner are: 



Claims 98 through 174 and 302 through 475 stand rejected 
under the first paragraph of 35 U.S.C. § 112 for lack of written 
description- 



Marsh 4,179,824 
Netravali et al. (Netravali) 4,245,248 



Dec 
Jan 



.25, 1979 
. 13, 1981 
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Claims 98 through 174 and 302 through 475 stand rejected 
under the first paragraph of 35 U.S.C. § 112 for lack of 
enablement. 

Claims 98 through 174,, 302 through 469 and 471 through 475 
stand rejected under 35 U.S.C. § 103. as being unpatentable over 
Netravali in view . of . Marsh. 

Reference is made to an early Office Action (paper number 
16), the briefs (paper numbers 29, 31 and 41) and the answer 
(paper number 35) for the respective positions of. the appellant 
and the examiner. 

OPINION 

We have carefully considered the entire record before us, 
and we will sustain the lack of written description rejection. 
On the other hand, we will reverse the lack of enablement 
rejection and the obviousness rejection. 

Turning first to the lack of written description rejection, 

the examiner put appellant on notice as to his position based 

upon the quoted excerpt from an early Office Action (paper number 

16, page 44) which states that: 

All of the claims are directed to subject matter 
that is riot adequately described in the specification. 
Specifically, the image processing system, including 
the memory systems, the coordinate circuits, the vector 
circuits, and the wrap-around circuits, that is recited 

3 
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in the claims is not adequately described in the 
specification so as ^'to reasonably convey to one 
skilled in the relevant art that the inventor (s), at 
the time the application was filed, had possession of 
the claimed invention" as required by 35 U.S.C. 
[§] 112, first paragraph. 

Appellant has responded to the lack. of written description 
rejection by pointing to elements in figures and corresponding 
pages in the originally filed specification that allegedly 
provide support for the system limitations of claim 118, and the 
process limitations of claims 136, 141 and 153 (brief, pages- 
8 through 12) . 

The examiner's response to appellant's analysis is a 
continuation of the noted earlier Action. The examiner states 
(answer, page 11) that all of the claims on appeal recite various 
limitations that are either explicitly or implicitly connected to 
and dependent upon other claimed elements, but that ''[n]owhere in 
the lengthy specification does Appellant actually describe a 
complete and functioning system that would correspond to the 
claimed subject matter." Stated differently, 'Mwlhile there may 
be mentions of these various elements (or processes) scattered 
throughout the specification, there is no disclosure of actually 
combining these disparate items into one complete integrated 
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System as is now claimed" (answer^ page 12).. The examiner 

reaches the conclusion (answer, page 13) that: 

There is. nothing that the Examiner could find in 
these Figures and pages cited 'by . the Appellant (nor is 
there anything cited by , Appellant ) that discusses how 
these varied elements and procedures could be used in 
(or combined into) one complete system as is now being 
claimed. Further, there is nothing explicit, implicit, 
or inherent in. the original specification to combine 
these separate elements into a single system as 
claimed. 

In essence, the examiner's position is that ^Mt]he 
interconnections and interactions of the claimed components to 
perform the claimed functions in combination is lacking from 
Appellant's specification" (answer, page 16) (emphasis added) . 

With respect to. the product claims, the examiner indicates 
(answer, page 18) that ''[t]here is simply no description in the 
specification, or any depiction in the drawings, of making these 
claimed ^products' . • . in response to the limitations of. other 
claims." 

In direct response to appellant's argiiments concerning claim 
118, the examiner acknowledges (answer, page 40) that ^a two 
dimensional memory storing image information' is a relatively 
standard element in itself, and, even in 1984, did not require . 
extensive description to make and use." We consider this 
statement by the examiner to be an admission that the 
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specification provides an adequate written description for such a 
memory performing the recited function.. 'We do take note of the 
examiner' s concern that this memory is not described in, the 
written, description in combination with the remainder of the 
claimed elements (answer, pages 40 through 43) . To be. more 
specific, the examiner is of the opinion (answer, pages 
43 through 4 6) that the referenced figures of the drawing and the 
referenced pages in the specification do riot disclose a ^'vector 
circuit generating prior vector Information defining a prior 
position in the two dimensional memory," ^'a vector change circuit 
generating delta vector information defining a next position in 
the two dimensional memory relative to the prior position in the 
two dimensional memory in response to the prior vector 
information," ''a testing circuit generating wrap around 
information if the next position exceeds at least one of the two 
dimensional portion boundaries," and ''a wrap around circuit 
generating next vector information wrapped around the exceeded . 
two dimensional portion boundary in response to the wrap around 
information, and in response to the delta vector information." 

Turning to claim 136, the examiner does not question the 
written description support for the first three process steps of 
this claim, but he does, however, question the written 
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description support for the subsequent steps (i.e., the steps of 
"generating wrapped-around image memory write address 
information/' '^writing wrapped-around input image information 
into an -image memory in response to the accessed database image 
information and in response to the wrapped-around " image memory 
write address information/' ''storing the wrapped-around input 
image information in the image memory/' ''generating wrapped- 
around image memory read address information/' and "generating 
accessed wrapped-around translated image information in response 
to the wrapped-around input, image information stored in the image 
memory and in response to the wrapped-around image memory read 
address information" ) (answer, pages 46 through 52). 

Turning next to claim 141,. the examiner indicates (answer, 
pages 52 through 56) that the originally filed disclosure lacks 
written description support for all of the steps of this claim 
because the phrase "rectangular mosaics" does not appear in the 
original disclosure, and because of the noted "wrapped-around" 
steps. 

Turning lastly to claim 153, the examiner contends (answer, 
pages 57 through 59) that all of the process steps of this claim 
lack written description support in the originally filed 
disclosure. 
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In our review of appellant's specification, we found a lack 
of critical features and process steps as well as 

interconnections" and ^^interactions" between such claimed 
features and process steps.. Based upon such deficiencies in the 
written description, we find that the examiner had a reasonable 
basis for questioning the written description for each of the 
rejected claims on appeal, and the burden of proof thereafter 
shifted to appellant. In re Wertheim , 541 F.2d 257, 263, 
191 USPQ 90, 97 (CCPA 1976). 

As indicated supra ^ claims 118, 136, 141 and 153 are the 
only claims on appeal that appellant has read on the disclosure 
for a showing of written description support^ (brief, pages 8 
through 12). We have reviewed the portions of the drawing and 
the disclosure suggested by the appellant, and we agree with the 
findings supra made by the examiner with respect to claims 118, 
136, 141 and 153. The referenced portions of the drawings and 



^ Appellant has the duty under 37 CFR. § 1.192(c) (8) (i) to 
"specify the errors in the rejection and how the first paragraph 
of 35 U.S.C. i§] 112 is complied with, including, as appropriate, 
how the specification and drawings . . . [d] escribe the subject 
matter defined by each of the rejected claims" (emphasis added) . 
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specification do not provide written description support for the 
elements and steps listed in these claims. 

Appellant's numerous arguments throughout the briefs, 
particularly the discussion of the specification in general and 
the case law surrounding written description, were not. helpful in 
pur quest to assess the written description support for the 
claimed subject matter. The mere fact that individual words in 
the claims appear throughout the disclosure is not helpful to an 
understanding of how all of those words are tied together in each 
of the claims on appeal (brief, pages 38, 39, and 49 through 52; 
reply brief, pages 4, 10, 23, 92, 105, 106 and 120). The same 
holds true for all of the incorporated-by-ref erence material in 
the disclosure. Appellant has never read the claim limitations 
on specific portions of that massive body of material 
incorporated into the disclosure, and arguments in general about 
incorporation-by- reference (brief, pages 27, 37, 42, 49, 67 
through 69, 73, 77 through 80 and 82; reply brief, 16, 103, 119, 
121, 123, 125 and 126) can not take the place of such a 
demonstration by appellant. Appellant's arguments (brief, pages 
16 through 20, 23 through 25, 70 and 141; reply brief, pages 4, 
5 and. 7) that the examiner's rejection is not supported by 
''substantial evidence" is not germane to the issue before us. 
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because 'Vsubstantial evidence" refers to. the standard of . review 
that the U.S. Court of Appeals for the Federal Circuit applies to 
the Board's factual findings, and not to the Board's review of 
the examiner's findings- In re Gartside , 203 F.3d 1305, 1315, 
53 USPQ2d 1769, 1775 (Fed. Cir. 2000).. The judicial review 
provisions of Gechter v. Davidson , 116 F.3d 1454, 43 USPQ2d 1030. 
(Fed. Cir. 1997) are equally inapplicable* to the issue before us 
(reply brief, pages 5' arid 6). 

In summary, the lack of written description rejection of 
claims 118, 136, 141 and 153 is sustained. The lack of written 
description rejection of the. remainder of the claims on appeal, 
including the product-related claims,^ is sustained because 
appellant has not demonstrated how these claims have written 
description support in the disclosure. 

Turning to the lack of enablement rejection, the examiner is 
of the opinion (answer, page 24) that the claims on appeal are 
rionenabling because the elements noted supra ''were not at all 



^ The mere mention of products in the specification is not 
an adequate demonstration by the appellant that he had support in 
the disclosure on .the filing date of the original application for 
making the products via the claimed processes (brief, pages 53 
through 67; reply brief, pages 112, 113, 118 through 124, 183 and 
184). 
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discussed in any single embodiment of the specification or shown 
in any Figure/' According to the examiner (answer, page 25) 
"[t]he specification, at best, simply mentions some of the 
claimed words (or variations thereof) without providing any 
actual disclosure as to how the elements are to be constructed or 
how the elements are to be used or how they function, in 
combination with one ahother or individually." The examiner 
concludes (answer, page 26) that ''it is clear that Appellant did 
[not] provide an enabling disclosure of the claimed invention or 
the corresponding material mentioned in the specification . . . , 
but simply had some things that might be able to be done, but no 
specifics as to how to implement these possibilities." 

It is apparent that the examiner is using the same 
deficiencies that supported the lack of written description 
rejection to demonstrate that the appellant has presented a 
nonenabling disclosure. It is noted that a specification may 
enable one skilled in^ the art to make and use an invention and 
yet still not describe it for written description purposes. Vas- 
Cath. Inc. V. Mahurkar , 935 F.2d 1555, 1561, 19 USPQ2d 1111, 1115 
(Fed. Cir. 1991) . The showing made by the examiner does not 
demonstrate that one of ordinary skill in the art would have to 
resort to undue amounts of experimentation to arrive, at the . 
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claimed invention. Thus, we are of the opinion that the examiner 
has not established a . prima facie case of lack of enablement,^ 
and that the burden of rebuttal did not shift to appellant. If 
the Of f ice- meets its burden, ^^the burden then shifts to the 
applicant to provide suitable proofs - indicating that the 
specification is indeed enabling." In re Wright . 999 F.2d 1557, 
.1561-62, 27 USPQ2d 1510, 1513 (Fed. Cir. 1993). In view of the 
foregoing, the lack of enablement rejection is reversed. 

Turning lastly to the obviousness rejection,, we have 
reviewed all of the examiner's findings (answer, pages 30 through 
38) concerning the teachings of Netravali and Marsh, and we 
conclude that the inherency findings and the taking of Official 
Notice coupled with the admitted shortcomings in the teachings of 
each of these references weigh too heavily against a finding of a 
prima facie case of obviousness. Even if the teachings of these 
references are combined in the manner suggested by the examiner, 
we must agree with the appellant's argument (brief, pages 128 
through 130) that all of the limitations of the claims on appeal 



^ Our finding that the examiner did not establish a prima 
facie case of lack of enablement does not mean that the claimed 
subject matter is enabled. 
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would not have been suggested by the combined teachings. Thus, 
we agree with the appellant's arguments (brief, pages 128 through 
130, 138 and 139;. reply brief, pages 210, 213, 215, 221 through 
223, 226 and 227) that the obviousness rejection should be 
reversed. 

DECISION 

The decision of the examiner rejecting all of the claims on 
appeal under the written description and the enablement portions 
of the first paragraph of 35 U.S.C. § 112 is affirmed as to the 
lack of written description, and is reversed as to the lack of 
enablement. The decision of the examiner rejecting claims 
98 through 174, 302 through 469 and 471 through 475 under 35 
U.S.C..§ 103 is reversed. 
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No time period for taking any subsequent action in : 
connection with this appeal may be . extended under 37 CFR 
§ 1.136(a) . 

AFFIRMED 




[RSTOl 

Administrative Patent Judge 



^^^^^ ^ . /^CC^'^Z^ 



LEE E. BARRETT 
Administrative Patent Judge 



ANITA PELLMAN GROSS 
Administrative Patent Judge 
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KWH/hh 
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Ex parte Hyatt , Decision on Rehearing, Appeal No. 2002-0623, 
in patent application Serial No. 08/471,633 
(PTO Bd. App. Jan. 30, 2004) (unpublished PTO decision) 




The opinion in support of the decision being entered today was not 
written for publication and is not binding precedent of the Board. 

Paper No, 53 

UNITED STATES PATENT AND TRADEMARK OFFICE 

)RE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 

Ex parte GILBERT P. HYATT 

Appeal No. 2002-0623 
Application No, 08/471,633 

HEARD: JULY 17, 2003 

Before HAIRSTON, BARRETT, and GROSS, Administrative Patent 
Judges. 

HAIRSTON, Administrative Patent Judge . 

ON REQUEST FOR REHEARING 
In a decision dated October 24, 2003, the decision of the 
examiner rejecting all of the claims on appeal under the written 
description portion of the first paragraph of 35. U.S.C. § 112 was 
affirmed. 

Appellant now argues (request, pages 1 and 2) that the Board 
previously held in other related cases that the originally filed 
disclosure provided literal written description support for each 
of the individual elements recited in the claims, and that the 
Board should do the same in this case. In response to 
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appellant's request, we find that the examiner as. well as the 

Board has already made such a finding as. indicated by the 

following excerpt from our decision in this case: 

Stated differently, " [w]hile there may be mentions of 
these various elements, (or processes) scattered 
throughout the specification, there is no disclosure of 
actually combining these . disparate items into one 
complete integrated system as . is now claimed" (answer, 
page 12) . The. examiner reaches the conclusion (answer, 
page 13) that: 

There is nothing that the Examiner could 
find in these Figures and pages cited. by the 
Appellant (nor is there anything cited by the 
Appellant) that discusses how these varied 
elements and procedures could be used in (or 
combined into) one, complete system as is now 
being claimed. Further, there, is nothing 
explicit, implicit, or inherent in the 
original specification to combine these 
separate elements into a single system as 
claimed. 

In essence, the examiner's position is that 'Mt]he 
' interconnections and interactions of the claimed 
components to perform the claimed functions in 
combination is lacking from Appellant's specification" 
(answer, page 16) (emphasis added) . 

Thus, appellant ' s arguments (request, page 2) that '' [t]he 

Examiner found nothing at all in the disclosure to support the 

claims," and "clearly overlooked, disregarded, or misrepresented 

the most relevant part of the disclosure" are in error . 

The briefs in this case contained extensive discussions of 

the varied elements set forth in the disclosure, and in several 



2 





Appeal No. 2002-0623 
Application No. 08/471,633 

of the claims on appeal. Appellant now presents the same type of 

discussion of the Individual elements found in the disclosure 

(request, pages 3 through 23), without any clear discussion as to 

the '''interconnections'' and 'interactions' between such claimed 

features and process steps" (decision, page 8). As stated by the 

Board (decision, page 9), '' [t] he mere fact that individual words 

in the claims appear throughout the disclosure is not helpful to. 

an understanding of how all of those words are tied together in 

each of the claims on appeal." 

Appellant argues (request, page 9) that: 

The Board holds that the Examiner made an 
admission and the Board relies on and reinforces this 
admission. However, this admission all by itself 
establishes written description of the issues in the 
rejection (Decision at 5-6 (emphasis added) ) : 



We consider this statement by the examiner to 
be an admission that the specification 
provides an adequate written description for 
such a memorY per forming the recited 
function. 



The quoted excerpt from our decision is self-explanatory . 



In other words, we found that the examiner had merely 



acknowledged that a two-dimensional memory storing image 



information is a known element and function, and that the 
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specification provides an adequate written description for such a 
memory performing the noted function. Nothing more can be 
gleaned from our findings concerning the two-dimensional memory. 

Appellant argues (request, page 12) that the Experimental 
System discloses "all of the claim limitations in a ^complete and 
functioning system,'" and that the Board has overlooked this 
showing. We disagree. To the contrary, the Board was left to 
its own devices, without much help from the appellant in the 
briefs, to review the myriad pieces of the so-called experimental 
system for written description of the claimed invention. . As 
indicated in the decision, our efforts did not bear fruit. 

Appellant argues (request, pages 13 through 18) that the 
disclosed DIS.ASC software provides a software implementation of 
the claim limitations. We disagree. Neither the noted software 
nor the accompanying explanation of the software provides written 
description support for all of the limitations of claims 118, 
136, 141 and 153. 
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Appellant/ s request for rehearing has been granted to the 
extent that our decision has been reconsidered, but such request 
is denied with respect to making any modifications to the 
decision. 

No time period for taking any subsequent action in 
connection with this appeal may be* extended under 37 CFR 
§ 1.136(a) . . 



REHEARING 
DENIED 




HAII^S.T( 

Administrative Patent Judge 




EEE E. BARRETT 
Administrative Patent Judge 




ANITA PELLMAN GROSS 
Administrative Patent Judge 
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